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ABSTRACT

The taxonomy and distribution of lampropeltis triangulum
Lacepede are discussed.

The variation exhibited by the various

characters studied is summarized and analyzed for possible
sexual, ontogenetic, geographic, and individual significance.
A discussion of head and body pattern is included in each
subspecies account.

Available information on distribution,

natural history, and habitat preference are discussed for each
subspecies.
study.

Nineteen subspecies were recognized prior to this

Two of these subspecies are not retained: schmidti is

placed in the synonymy of nelsoni. and temporalis is considered
to be an intergrade population between triangulum and elapsoides.
Six addition subspecies are described as new: smithi. conanti,
sinaloae, hondurensis. stuarti, and andesiana.
The fossil history is summarized.
ships are discussed.

The intraspecific relation
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INTRODUCTION

Lampropeltis triangulum is a wide-ranging snake species that
exhibits a great amount of geographic variation.

Blanchard (1921)

was the only previous investigator who dealt with the species as a
whole.

His study was an outstanding contribution to our knowledge

of this species and, indeed, to the entire genus.

He was distinctly

hampered, however, by a paucity of specimens, especially from Mexico,
Central and South America, and from crucial areas in the United
States.

Although geographically restricted segements of the species

have been reexamined from time to time (eastern United States,
Conant, 1943; Mexico, Smith, 1942; western United States, Tanner
and Loomis, 1957), many problems remain which can be resolved
only by a reevaluation of the entire species.
The present study was initiated to study geographic, sexual,
ontogenetic, and individual variation in Lampropeltis triangulum.
I have studied variation in most of the characters normally utilized
in taxonomic work on snakes at the specific level, with emphasis
on head and body pattern.

MATERIALS AND METHODS

During the course of this study I have examined approximately
2850 specimens of Lampropeltis triangulum from the following insti
tutional and private collections:
AMNH
NASP
ASUZ
AUM
BC
BCB
BM
BSU
BYU
CAS
CAS-SU
CM
CRM
CU
DEH
DHS
DU
EAL
REO
FWNH
FSM
GMW
GCS
INHS
IRSNB
JCL
JD
JEH
JFC

■

American Museum of Natural History, New York
Academy of Natural Science of Philadelphia, Pennsylvania
Arkansas State University Zoological Collection, State
College
Auburn University Museum, Auburn, Alabama
Bryan College, Dayton, Tennessee
Bryce C. Brown Private.Collection, Baylor University,
Waco, Texas
British Museum (Natural History), London
Ball State University, Muncie, Indiana
Museum of Natural History, jrigham Young University,
Provo, Utah
California Academy of Sciences, San Francisco
Stanford University, collection now deposited at the
California Academy of Sciences, San Francisco
Carnegie Museum, Pittsburgh, Pennsylvania
Clark R. Mahrdt, San Diego Society of Natural History,
California
Cornell University, Ithaca, New York
Donald E. Hahn Private Collection, Clarksdale, Arizona
David H. Snyder Private Collection, Austin Peay State
University, Clarksville, Tennessee
Duke University, Durham, North Carolina
Ernest A. Liner Private Collection, 310 Malibou Blvd.,
Houma, Louisiana
R. Earl Olson Private Collection, Centennial Museum,
Vancouver, British Columbia
Field Museum of Natural History, Chicago, Illinois
Florida State Museum, Gainesville, Florida
Gary M. Williamson Private Collection, 1900 Iightwood
Lane, Norfolk, Virginia
Gerald C. Schaefer Private Collection, Department of
Biological Sciences, Kent State University, Kent, Ohio
Illinois Natural History Survey, Urbana
Institute Royal des Sciences Naturelles de Belgique,
Bruxelles
James C. List Private Collection, Ball State University,
Muncie, Indiana
John Dickerson Private Collection, United Fruit Company,
La Lima, Honduras
James E. Huheey Private Collection, University of Maryland
College Park
Joseph F. €opp Private Collection, La Jolla, California

3
JPC
JTC
KDU
KIM
KSTC
KU
LACM
LBC
LDW
LPI
LSUMZ
MAZG
MCZ
MNHN
MPM
MS
MSU
NBM
NCSM
NLSC
NM
NMC
NMW
OSU
OU
PMNH
RWA
SAM
SDSNH
SIU
SM
SMF
SPM
TCWC
TNHC
TU
UA
UAVC
UCM
UKY
UIMNH

Janalee P. Caldwell Private Collection, Museum of Natural
History, Kansas University, Lawrence
Joseph T. Collins Private Collection, Museum of Natural
History, Kansas University, Lawrence
Keith D. Uhl Private Collection, 1101 29th Street, Sioux
City, Iowa
Kenneth L. Williams Private Collection, Northwestern State
University, Natchitoches, Louisiana
Kansas State Teachers College, Emporia
Museum of Natural History, University of Kansas, Lawrence
Los Angeles County Museum, California
Lynchburg College, Iynchburg, Virginia
Larry D. Wilson Private Collection, University of South
western Louisiana, Lafayette
Louisiana Polytechnic Institute, Ruston
Louisiana State University Museum of Zoology, Baton Rouge
Max Allen's Zoological Gardens, Eldon, Missouri
Museum of Comparative Zoology, Harvard University, Cambridge,
Massachusetts
Museum National d'Histoire Naturelle, Paris, France
Milwaukee Public Museum, Wisconsin
Mississippi State University, State College
The Museum, Michigan State University, East Lansing
The New Brunswick Museum, Saint John, New Brunswick
North Carolina State Museum, Raleigh, North Carolina
Northeast Louisiana State College, Monroe
Newark Museum, Newark, New Jersey
National Museum of Canada, Ottawa, Ontario
Naturhistorisches Museum, Vienna, Austria
Oklahoma State University, Stillwater
Ohio University, Athens
Peabody Museum of Natural History, Yale University,
New Haven, Connecticut
Ralph W. Axtell Private Collection, Southern Illinois
University, Edwardsville
Sherman A. Minton, Jr. Private Collection, Indiana University,
Indianapolis
San Diego Society of Natural History, California
Southern Illinois University, Carbondale
Strecker Museum, Baylor University, Waco, Texas
Natur-Museum und Forschungs-Institut "Senckenberg",
Frankfurt, Germany
Sam P. Marynick Private Collection, Tulane University,
New Orleans, Louisiana
Texas Cooperative Wildlife Collection, College Station
Texas Natural History Collection, University of Texas,
Austin
Tulane University, New Orleans, Louisiana
University of Arkansas, Fayetteville
University of Alabama Vertebrate Collection, Tuscaloosa
University of Colorado Museum, Boulder
University of Kentucky, Lexington
University of Illinois Museum of Natural History, Urbana

4
UMMZ
UN
UNM

University of Michigan Museum of Zoology, Ann Arbor
University of Nebraska State Museum, Lincoln
Museum of Southwestern Biology, University of New Mexico,
Albuquerque
University of Oklahoma Museum of Zoology, Norman
University of the South, Sewanee, Tennessee
University of Southern California, Los Angeles
University of South Dakota, Vermillion
University of Southwestern Louisiana, Lafayette
University of Southern Mississippi, Hattiesburg
United States National Museum, Washington, D. C.
University of Tulsa, Tulsa, Oklahoma
University of Wyoming, Laramie
Wake Forest College, Winston-Salem, North Carolina

UOMZ
US USC
USD
USL
USM
USNM
UT
UW
WF

Scale counts were made utilising the customary methods.
Ventrals were counted using the method of Dowling (1951a)•
Subcaudals were counted from the first scale anterior to the terminal
spine to and including the scale just posterior to the vent.

Scale

reduction data were determined using the method of Dowling (1951b).
Supralabials were counted in the usual manner, recording the total
number on each side and the number entering each orbit.

Infra

labials were counted from the one adjacent to the mental to the
last one situated entirely anterior to the posterior border of the
last supralabial.
Snout-vent length was' measured from the tip of the snout to
the posterior edge of the anal plate.

Tail length was measured

from the posterior edge of the anal plate to the tip of the tail.
Head length was measured from the posterior end of the mandible
to tip of snout.

Hedd width was measured at the widest point,

normally the level of the sixth supralabial.

Head measurements

were made to the nearest 0.1 mm with Hellos direct-read dial
calipers.
In analyzing certain of the characteristics, I have utilized

Student's _t test as a means of checking the significance of sample
differences.

The level considered significant is given at each

point of usage.
I have deviated from the usual practice of counting the number
of annul! along the entire length of the snake.

Instead I made

separate counts of the number of red rings (or blotches) on the
body and on the tail.

The reason for this practice was that in

many specimens the rings become obscure on the tail; also some
specimens have incomplete tails.

The body ring that is situated

just above or anterior to the vent was considered to be the terminal
one; counts began with the red ring (or blotch) behind the head.
I have used the term blotch whenever the black-bordered red,
orange, brown, or gray units are completely enclosed on the dorsal
scale rows.

The term ring has been used whenever the black-

bordered units extend onto the ventrals; the rings may or may not
be separated midventrally by black pigment.
The length (in terms of scales) of individual rings or blotches
was checked at the middorsal region of the body unless otherwise
noted.
The red and white scales often have varying amounts of black
pigment posteriorly.

The terms "black tips" or "black tipping"

have been utilized to denote this condition.
tipping has been found to vary geographically.

The area of black
I have consistently

used three descriptive terms to indicate this variation as follows:
slight, one-eighth or less of scale covered with black pigment
posteriorly; moderate, about three-eighths to one-fourth; and
extensive, more than one-fourth.

Color pattern descriptions are based primarily on preserved
material; however, I have made use of available living material
as well as notes and colored slides provided me by numerous indi
viduals.
I have used abbreviated synonymies for the subspecies, although
I have included the first usage of all combinations of widely
deviant spellings.
Localities are listed only to county for the United States;
Mexican, Central American, and South American localities are
complete as far as available data permit.

Literature records are

included only in those cases where they extend the range, supple
ment marginal records, or fill in gaps within the range.

HISTORICAL REVIEW

The original description of the species generally referred
to as the milk snake involves the identity of Coluber doliatus
Linnaeus, 1766, and has been the subject of considerable contro
versy for more than half a century.

The history of this disagree

ment has been reviewed several times in recent years (Smith,
lynch, and Puckette, 1964 and 1965; Williams and Wilson, 1 9 6 7 )
and thus is not presented in detail here.

Stejneger (1918),

MLttleman (1952), Smith (1952), and Smith, Lynch, and Puckette
(1964 and 1 9 6 5 ) all argued that the original description of
Coluber doliatus refers to the scarlet snake (Cemophora coccinea);
consequently Coluber triangulum Lacepede, 1 7 8 8 , is the earliest
name for the milk snake.

The matter was referred to the Inter

national Commission of Zoological Nomenclature by Smith, Lynch,
and Puckette (1965), who requested that the name Coluber doliatus
Linnaeus, 1 7 6 6 , be officially placed in the synonymy of the
scarlet snake, Cemophora coccinea.

They then requested that

the name doliatus, as used in the above combination, be supressed
for the purposes of the Law of Priority.

The basis for this

request is that the name doliatus has been too closely associated
in the literature with the scarlet king snake (Lampropeltis
triangulum elapsoides).
The International Commission of Zoological Nomenclature
presented its ruling March 1967 (Opinion 8O4 ) as follows:
"Ruling.— (l) Under the plenary powers the specific name
doliatus Linnaeus, 1766, as published in the binomen

Coluber doliatus, is hereby suppressed for the purposes
of the Law of Priority but not for those of the Law of
Homonymy.
"(2) The specific name doliatus Linnaeus, 1766, as
published in the binomen Coluber doliatus (as suppressed
under the plenary powers in (l) above) is hereby placed
on the Official Index of Rejected and Invalid Specific
Names in Zoology with the Name Number 881.
(3) The following specific names are hereby placed
on the Official List of Specific Names in Zoology with the
Name Numbers specified:
(a) triangulum Lacepede, 1 7 8 8 , as published in the
binomen Coluber triangulum (Name No. 2186);
(b) coccineus Blumenbach, 1 7 6 8 , as published in the
binomen Coluber coccineus (Name No. 2187),"
The original description of Coluber eximius was presented in
Harlan (1827:360) as follows:
eximis, Dekay, (Manuscript Notes.) Vulge, House
snake, Chicken snake, or Thunder and Lightening [sic]
snake.
Char.-Above blackish, banded with white; the white
bands bifurcating on the sides, and becoming confluent:
beneath yellowish-white, spotted with quadrangular black
spots.
Length: grows to the length of the black snake,
(C. constrictor) but is much thicker; the colours are
very lively and beautiful. Abdominal plates 250; caudal
plates 6 0 .
Inhabits Pennsylvania. Specimen in the Philadelphia
Museum, (not before described)."
It is clear from this description that the name should be
attributed to DeKay.

Nhat is not clear is the subsequent refer

ence to the form by DeKay (1842:36-39); DeKay's usage of Coluber
eximius clearly refers to what is presently recognized as
Tampropeltis triangulum triangulum.

Subsequent authors either

recognized £. eximius (following DeKay, I8 4 2 ) or placed the
name in the synonymy of L* ±* triangulum, with the exception of
Boulenger (I8 9 4 ) who placed it with a question mark in the
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synonymy o£ Coronella getula (Lampropeltis getulus).
The original description could not refer to

jt. triangulum

inasmuch as the ventrals (250) and subcaudals (60) greatly
exceed the maximum for this subspecies.

Since DeKay's (1842)

description and accompanying plate undoubtedly fit triangulum.
it appears that Harlan's reproduction of DeKay's manuscript
notes may have involved an error of transcription.
In Pennsylvania (type locality) the species which most
closely approaches DeKay's (in Harlan, 1827) description is
Lampropeltis g. getulus. which ranges into extreme southeastern
Pennsylvania where it is apparently uncommon.

The color pattern

could be that of getulus. but the scale counts are too high
(ventrals, maximum recorded in getulus 2 2 4 ; subcaudals, maximum
recorded in getulus 5 8 ).

Elaphe obsoleta obsoleta has fewer

ventrals and more subcaudals, plus the color pattern described
does not occur in most adults.

Thus it seems best to consider

Coluber eximius DeKay, a nomen dubium.
Coronella coccinea Schlegel, 1837, has been utilized as a
name for southeastern United States milk snake populations,
especially by Cope (1875, 1888, 1893, 1900).

Stejneger (1918)

pointed out the inapplicability of this name to the milk snakes.
Schlegel's description undoubtedly refers to Lj, U

elapsoides

(Holbrook, I83 8 ); he referred in his description, however, to
a figure of Coluber coccineus in Latreille (in Sonnini and
Latrille, 1802).
1788.

This figure is of Cemophora coccinea Blumenbach,

It is doubtful that Schlegel's name should even be
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considered a formal name since he cited the figure in Latreille
and commented (translated) that "This species should not be
mistaken, like the Latreille specimen is, with the Coluber
coccineus of Blumenbach, which is very different...."

It appears

that if Latreille's, and Schlegel's (1837) usages of the name
coccinea have any nomenclatural status, they must be considered
synonyms of Blumenbach's coccinea.
Holbrook (I83 8 ) described Coluber elapsoides from South
Carolina and Georgia.
Berthold (1 8 4 2 ) described Pseudoelaps Y from North America,
a name which is invalid under the International Rules.
students have placed it in the synonymy of

Subsequent

hj_ triangulum.

Baird and Girard (1853b) described Ophibolus clericus from
Clark County, Virginia, and Mississippi, and Ch. gentilis from
Wheeler County, Texas.

They also placed elapsoides in a new

genus, Osceola.
Dumeril, Bibron, and Dumeril (1854) referred the milk snakes
to Ablabes triangulum (including eximius Harlan and clericus
Baird and Girard) and Coronella doliata (including coccineus
Schlegel).
Cope (186lb) described Lampropeltis micropholis from
Panama,

polyzona from Quatupe (Cuatupe) and Jalapa, Mexico,

and L;_ amaura from an unknown locality.

Cope also briefly

described L. annulata (Kennicott, manuscript)} the name in this
paper (Cope, I86lb) is considered a nomen nudum.
Kennicott (I86l) presented a complete description of In.
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annulatus from Matamoras, Mexico, "Mexico," and Brownsville,
Texas.

He also described

multistriata (spelling later corrected

to multi strata*) from Fort Lookout, Nebraska (now Ljyman County,
South Dakota).
Jan and Sordelli (I86l) described Coronella doliata formosa
(a junior synonym of 1^. tj_ micropholis*) from Colombia and C.
doliata conjuncta from Brazil (obviously a locality error, as
the illustration is clearly of

t^ annulata).

Cope (1875) referred the milk snakes of the United States
to three species in two genera, Ophibolus doliatus (with 6
subspecies:

coccineus. amaura, gentilis, annulatus, doliatus.

triangulus), Ophibolus multistratus, and Osceola elapsoides.
Bocourt (1886) described Coronella formosa anomala from
Haute Vera Paz (Guatemala); he later indicated in a footnote
below the illustration that anomala had already been used in the
genus, thus he substituted the name abnorma.

In the same paper

Bocourt also described Ch. f;. oUgozona from the Isthmus of
Tehuantepec and the western side of Guatemala.

Bocourt also

thought that Jan's formosa should be given specific rank, and that
Cope's (I86la) polyzona should be considered a variety of it.
He treated gentilis and coniuncta as varieties of Coronella
doliata.
Cope (1888) continued to partition the species by describing
Ophibolus doliatus syspilus from Richland, Illinois, 0. d.
parall.el.uR from Gainesville, Florida, _0. d^ occipitalis (no
locality or type designated), and _0. ^i. collaris (no locality or

type given).

In this review Cope treated the above four forms,

plus coccineus. polyzona. annulata. gentilis. doliata,. clericus.
and triangulus. as varieties of Ophibolus doliatus.

He did not

mention formosa or coniuncta.
Cope (1S92) followed Baird and Girard in placing elapsoides
in Osceola.

He considered formosa a synonym of polyzona. and

occipitalis a synonym of coniuncta.
In a paper on the color variations of the milk snakes, Cope
(1893) described Ophibolus doliatus temporalis from Delaware.
He also recognized coniuncta. the only other major change from
his 1888 paper.
Gunther (1893) considered all Mexican and Central American
milk snakes to be Coronella annulata.

He organized a series of

color categories based on geographic areas but did not believe
it possible to associate the various available names with them.
Cope (1900) placed all the milk snakes in the genus Osceola.
The remainder of the species currently classified as Jamoropeltis
were placed in the genus Ophibolus.

Cope considered Osceola to

be comprised of two species, a monotypic Q;_ elapsoidea [sic]
from southeastern United States and a wide-ranging 0^ doliata
with twelve subspecies.

His analysis of doliata recognized the

following varieties and their synonyms:

triangula

(including eximia). collaris. clerica. temporalis, doliata.
syspila. parallela. gentilis. annulata. coccinea. occipitalis.
polyzona (including coniuncta and micropholis).
Brown (1901) considered many of Cope's earlier subdivisions
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to be unjustified.
name Ophibolus.

He also reverted to the use of the generic

He assigned the United States milk snakes to

five subspecies (triangulum. clericus. doliatus. coccineus. and
gentilis).
Stejneger (1903) distinguished specimens from Mesilla Valley,
New Mexico, from western gentilis and syspila and described a
new race, Lampropeltis pyrrhomelaena celaenops.
Werner (1903) described Coronella micropholis arcifera
from Mexico.
Stejneger and Barbour (1917)j in the first edition of the
North American checklist of amphibians and reptiles, recognized
two species of milk snakes, Lampropeltis elapsoides and L.
triangulum (with the subspecies triangulum, amaura, and gentilis
occurring in the United States).
Blanchard (1920a) anticipated publication of his monograph
on the genus Lampropeltis with the description of Lampropeltis
elapsoides virgin!ana from Raleigh, North Carolina, JL. triangulum
nelsoni from Acambaro, Guanajuato, Mexico, and _L. ruthveni from
Patzcuaro, Michoacan.
Blanchard's (1921) monograph on the genus Lampropeltis is
the most noteworthy and, indeed, the only complete treatment of
the species triangulum.

He allocated the populations of Lampropel

tis triangulum (in the current sense) to three monotypic species:
L. polyzona (including anomala Jan, oligozona Bocourt, and arcifera
Werner), L^ micropholis (including formosa Jan), _L. ruthveni,
and two polytypic species, L. triangulum and _L. elapsoides.

L.
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triangulum included six subspecies:

triangulum (including eximius

Harlan, Y Rerthold. clericus Baird and Girard, collaris Cope, and
temporalis Cope); syspila; amaura (including parallelus Cope);
gentilis (including multistrata Kennicott and celaenops Stejneger);
annulata (including conjuncta Jan and occipitalis Cope); and nelson!.
L. elapsoides was comprised of elapsoides and virginiana.
Stuart (1935a) described Lampropeltis t. schmidti from the
Tres Marias Islands, Mexico.

In the same year (1935c) he named

L. t. blanchardi from Chichen Itad, Yucatan, Mexico.
Dunn (1937) named the highlands population of western Panama
/

and Costa Rica

t^ gaigeae (type locality Boquete, Chiriqui,

Panama).
McCauley (1941) redescribed Cope's temporalis and demonstrated
that it was a recognizable population occupying the coastal area
from southern New Jersey to North Carolina.
Conant (1943) followed McCauley's study with a detailed
analysis of milk snakes from the Atlantic coastal plain and con
cluded that Blanchard's virginiana was a synonym of temporalis.
He also presented evidence showing that elapsoides intergraded
with temporalis, and the latter with triangulum.
Smith (1942) reviewed the Mexican-Guatemalan milk snakes.
He considered all forms to be subspecies of Lampropeltis triangulum:
polyzona (actually extending throughout Central America to Costa
Rica), nelsoni. blanchardi, arcifera (revived), oligozona, annulata,
and schmidti.

He also suggested Bocourt*s abnorma as the name

available if the El Peten-Alta Verapaz population is to be recognized.
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Smith and Taylor (1945) followed Smith (1942) with the
exception of his suggestion concerning abnorma.

They included

specimens from northern Guatemala and British Honduras in •polyzona.
Tanner and Loomis (1957) reviewed the milk snakes of the
western United States.

They subdivided the

t^ gentilis of

Blanchard (1921) and subsequent workers into multistrata Kermicott,
celaenops Stejneger, gentilis Baird and Girard, and described as
new

tj_ taylori (primarily from Utah).

DESCRIPTION OF THE SPECIES

The adult size of Lampropeltis triangulum varies geographically
from small individuals (500 mm) inhabiting the southeastern United
States to large individuals (1500 to 1900 mm) in southern Mexico,
Central America, and Mexico.

Head shape in relation to body width

varies from very slightly distinct to distinct.

Tail length aver

ages about 1 3 .5 per cent of the total length in males, 14*4 per
cent in females.

Dorsal scale rows normally range from 19 to 23

at midbody, reducing posteriorly (usually by fusion of rows 4+5)
to 17 or 19 (rarely 15 or 21). Supralabials are usually 7, infra
labials 9 (occasionally 8 or 10).

Preoculars are normally 1,

postoculars 2, loreals 1 (frequently absent in individuals from
southeastern United States).

Temporals are normally 1+2 or 2+3.

Ventrals in males range from 154 to 2 3 6 , in females from l6l to
244; subcaudals in males range from 3 2 to 6 3 , in females from 31
to 60.

Maxillary teeth range from 11 to 15, the last two larger

than those preceding them.
Color pattern on the body and tail consists of rings or
blotches involving the following sequence, starting from the nape:
yellow (or white), black, red (or orange, brown, or gray), black.
If red (or equivalent) blotches are present, they are completely
margined by black pigment with light pigment separating each
blotch.

The venter in blotched forms varies from an almost immac

ulate white to a checkerboard pattern of black and white rectangular
markings.

The red and white scales on the body and tail vary from

having no black pigment on them to being nearly obliterated by it.

DISTRIBUTION

Lampropeltis triangulum is one of the most widely distributed
of all snake species (Figure l).

It ranges from 4 B0 N latitude

to nearly 4° S latitude, a distance of almost 36OO miles.

The

greatest longitudinal range in the United States is approximately
2000 miles.

Two New World snake species which have distributions

of nearly equal magnitude are Drvmarchon corais. occurring from
the southern United States to northern Argentina, and Oxvbelis
aeneus, occurring from Arizona southward to Argentina.
The species ranges from south-central and southeastern Ontario
and southwestern Quebec (Figure 2 ) southward throughout most of
the United States (Figure 3 ) east of the Rocky Mountains, northward
through New Mexico, southern Colorado, and northern Arizona into
the Great Basin in Utah, southward into Mexico (Figure 4 ) excluding
most of the Chihuahuan Desert, all of the Sonoran Desert; the species
continues southward through Central America into Colombia, Ecuador,
and eastward into the Cordillera de la Costa of Venezuela (Figure 5).
Ranges of individual subspecies are given in detail under each
subspecies account.

Information on habitat, where available, is

given in the "natural history" section under each subspecies
account.

Figure 1
Total distribution (dark) of Lampropeltis
triangulum.

Figure 2
Distribution of Lampropeltis triangulum in
Canada.

Solid circles represents specimens examined,

open circles represent literature records or museum
specimens not examined.

Figure 3
Distribution of Lampropeltis triangulum in the
United States.

Solid circles represent specimens

examined, open circles represent literature records
or museum specimens not examined.

Stippling represents

areas of intergradation, cross hatching indicate areas
of overlap without evidence of intergradation.

The

broken lines represent the boundaries between sub
species, hypothetical in some cases where no specimens
were available from intermediate areas.
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Figure 4
Distribution of Lampropeltis triangulum in
Mexico and Central America.

Solid circles represent

specimens examined, open circles represent literature
records or museum specimens not examined.
represents areas of intergradation.

Stippling

The broken lines

represent the boundaries between subspecies, hypothetical
in some cases where no specimens were available from
intermediate areas-

Figure 5
Distribution of Lampropeltis triangulum in
eastern Pari&ma and South America.

Solid circles

represent specimens examined, open circles represent
literature records or museum specimens not examined.
Stippling represents areas of intergradation.

The

broken lines represent the boundaries between sub
species, hypothetical in some cases where no specimens
were available from intermediate areas.
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VARIATION

Head Scutellation
Supralabials.— The typical number of supralabials is 7-7, the
third and fourth entering the orbit.
are as follows (Table l):

Variations in this feature

7-7 (97-3 per cent), 7-8 (l.l per

cent), 6-7 (0.8 per cent), 8-8 (0.4 per cent), 6-6 (0.3 per cent),
and 9-9 (0.1 per cent).

Variation in supralabials entering the

orbit depends on where fusion or splitting occurs.

If a supra-

labial divides anterior to the orbit, the fourth and fifth enter
the orbit; if two anterior supralabials fuse, the second and third
enter.

Changes behind the eye do not effect the number entering

the orbit.
Infralabials.— With one exception the typical number of
infralabials is 9-9 (72.9 per cent).

In southeastern United

States there is a significant increase in the number of individuals
having eight infralabials (i.e., 8-8, 49*0 per cent, 8-9, 18.3
per cent).

The occurrence of counts other than 9-9 is as follows

(Table 2):

8-8 (10.8 per cent, high frequency due to specimens

from the southeastern United States), 8-9 (9-4 per cent), 9-10
(4 ,7 per cent), 10-10 (l.O per cent), and each of the following
less than one per cent, 7-7, 7-8, 7-9, 10-11, 11-11.

Normally

the first four infralabials touch the anterior chin shields, the
fourth and fifth touch the posterior chin shields.
Chin shields.— The size of the anterior chin shields in
relation to the size of the posterior chin shields was examined.
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Table 1.

Variation in number of supralabials in
Lampropeltis triangulum

Subspecies

6 -6

6-7

7-7

7-8

8 -8

9-9

Total

triangulum

1

5

623

5

2

1

637

elapsoides

1

3

287

2

1

-

294

syspila

2

-

176

-

-

-

1 78

gentilis

-

1

66

-

-

-

67

multistrata

-

25

-

1

-

26

taylori

-

-

39

1

-

-

40

celaenops

1

-

11

-

-

-

.12

amaura

-

-

99

1

-

-

100

annulata

-

-

43

-

-

-

43

polyzona

-

-

22

1

-

-

23

smithi

-

1

17

-

-

-

18

sinaloae

-

3

77

1

1

-

82

-

22

-

1

-

23

nelsoni
arcifera

-

-

10

2

-

-

12

conanti

-

1

42

1

-

-

hU

oligozona

1

-

10

-

—

-

11

blanchardi

-

-

16

-

-

-

16

abnorma

-

-

23

-

-

-

23

hondurensis

-

-

39

1

1

-

41

stuarti

-

-

23

1

-

-

24

gaigeae

_

-

18

-

-

-

18
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Table 1.

Subspecies

7-7

7-8

micropholis

37

3

andesiana

12

Total

6-6

6

6-7

(Cont.)

14

1737

8-8

9-9

1

Total
41
12

19

8

1

1785

Table 2.

Variation in number of infralabials in Lampropeltis triangulum

7 -7

7_8

7 -9

8_8

8 -9

9-9

9-10

10-10

10-11

1

1

l

15

45

524

40

4

3

3

1

-

128

48

80

-

1

-

-

1

4

20

134

8

-

-

-

1

V

48

-

-

-

2

-

3

2

1

11-11
"

-

634

-

-

261

1

-

-

168

-

2

-

-

58

21

-

1

-

-

24

23

1

-

-

1

31

8

t
-

—

13

Total

8

70

3

-

-

-

94

-

-

-

l'

1

19

-

3

-

1

25

-

-

-

-

3

19

-

-

-

-

22

-

-

-

-

1

14

l

-

-

-

16

-

1

-

-

5

52

5

1

_

-

64

-

-

-

-

-

12

4

-

-

-

16

_

_

_

_

10

_

_

_

—

10

Table 2 (Cont.)

Subspecies

7-7

7-8

7-9

8-8

8-9

9-9

9-10

10-10

10-11

11-11

Tota]

conanti

-

-

1

-

-

31

2

-

-

-

35

oligozona

-

-

-

1

-

8

1

1

-

-

11

blanchardi

-

-

-

1

3

10

-

-

_

-

14

abnonna

-

-

-

-

1

11

7

-

1

-

20

hondurensis

-

-

_

1

-

32

3

3

-

-

39

stuarti

-

-

-

2

1

16

-

-

1

-

20

gaigeae

-

-

-

1

-

13

1

-

-

-

15

micrcrpholis

-

-

-

3

5

30

2

-

-

-

40

andesiana

-

-

-

l

1

8

-

-

-

-

10

Total

5

4

3

175

154

1192

5

2

78

17

1635
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The posterior chin shields were examined to determine if they
were separated, and if separated the number of small scales between
them was recorded.
The anterior chin shields vary from equal in size to four times
as large as the posterior shields, the average being about two
times as large.

The posterior chin shields vary from being widely

separated to lying side by side along their entire medial surface.
The most common situation is for the posterior one-half of these
shields to be separated by a single small scale.

In the case of

the widely separated shields there can be as many as four small
scales; however, one or two scales is the condition most frequently
encountered.
IZasalfi.— The nasals are normally divided vertically at the
rear edge of nostrils.

In one specimen it was fused with the loreal

on each side.
Intemasals.— In one individual there was a single large
intemasal formed by fusion.

Occasionally a comer of one of these

scales forms a small extra scale.
Prefrontals.— In one specimen the loreal is fused with the
prefrontal on one side.
Supraoculars.— This scale is infrequently irregularly divided.
Parietals.— The posteriomedial margin formed by both scales
is often slightly indented; the extent of this indentation varies.
Treoculars.— The number of preoculars is normally one on each
side of the head.
(Table 3 ):

Variations in these scales are as follows

1-1 (9S. 7 per cent), 1-2 (0.8 per cent), 2-2 (0.3 per

cent), 0-1 (0.1 per cent), 0-0 (0.1 per cent).

Two preoculars

are due to horizontal splitting of a single scale.

Lack, of a

preocular is due to fusion with either the supraocular or the
second supralabial.
Postoculars.— The number of postoculars is normally two on
each side of the head.
(Table 4 ):

Variation in these scales are as follows

2-2 (97*4 per cent), 1-2 (0.9 per cent), 1-1 (0.8

per cent), 2 -3 (0 .5 per cent), 3 -3 (0*3 per cent), 3 - 4 (0 .1 per
cent).

A single postocular results from fusion.

Three postoculars

are due to a splitting of either the lower or upper scale; they
are not always equal in size.

The single example of four postoculars

is due to a splitting of both the upper and lower scales.
Loreals.— The number of loreal scales is normally one on each
side of the head.

The only significant deviation from this is in

the southeastern United States where lcreals are absent in 40*8
per cent of the population, and occur on only one side in 6 .0 per
cent.

This condition occurs infrequently in other populations

(Table 5)*

Also in two of 1872 specimens examined there are two

loreals on each side; these resulted from a horizontal division of
a normal-sized loreal.

Overall variation in this character is

as follows (Table 5 ):

1-1 (90.6 per cent), 0-0 (7*5 per cent),

0 - 1 (1 .8 per cent), 2 -2 (0 .1 per cent).
Temporals.— Both individual and geographic variation is evident
in the number of temporal scales (Table 6 ).

The third row of

temporals was omitted because determination of number was highly
subjective in many cases.

The most frequent temporal combination

in the majority of populations is 2 + 3 j however, in southeastern

Table 3*

Variation in number of preoculars
in Lampropeltis triangulum

Subspecies

0 -0

0 -1

1 -1

1 -2

2 -2

Total

triangulum

-

-

653

2

1

656

elapsoides

-

-

314

3

3

320

syspila

1

1

179

3

-

184

gentilis

1

-

70

1

-

72

multistrata

-

-

33

-

-

33

taylori

-

-

32

-

-

32

celaenops

-

-

11

-

-

11

araaura

-

-

1

1

112

annulata

-

-

34

-

1

35

oolyzona

-

-

27

-

-

27

smithi

-

-

11

-

-

11

sinaloae

-

-

112

1

-

113

nelsoni

-

-

23

2

-

25

-

10

-

-

10

47

-

-

47

arcifera

110

conanti

-

-

oligozona

-

-

12

-

-

12

blanchardi

-

-

11

-

-

11

abnorma

-

-

27

-

-

27

hondurensis

-

-

40

_

-

40

stuarti

-

-

23

1

-

24

gaigeae

-

-

17

-

-

17

31

Subspecies

0-0

micropholis

Table 3-

(Cont.)

0-1

1-1

1

andesiana
Total

2

2

1-2

2-2

40

Total
41

11

1

1847

15

12
6

1872

32

Table 4*

Variation in number of postoculars
in Lampropeltis triangulum

Subspecies

1 -1

1 -2

2 -2

2-3

3-3

3-4

Total

triansulum

6

3

645

1

1

-

656

elapsoides

-

2

371

2

-

-

375

syspila

-

4

181

-

2

-

187

gentilis

-

-

65

2

1

multistrata

-

l

32

-

-

-

33

taylori

-

-

39

1

-

-

40

celaenops

-

-

13

-

-

-

13

amaura

1

l

106

-

-

-

108

annulata

-

-

33

2

-

-

35

polyzona

2

-

27

-

-

-

29

smithi

1

-

16

-

-

-

17

sinaloae

-

2

109

-

1

-

112

nelsoni

-

2

21

-

-

-

23

arcifera

_

-

13

-

-

-

13

conanti

1

1

37

-

-

-

39

oligozona

2

-

10

-

-

-

12

blanchardi

-

-

12

-

-

-

12

abnorma

-

-

21

-

-

1

22

hondurensis

1

-

37

1

-

-

39

stuarti

1

-

23

-

-

-

24

E;aigeae

—

1

15

-

-

-

16

68

33

Table 4*

Subspecies

1-1

micropholis

1-2

2-2

2-3

1

37

1

andesiana
Total

(Cont.)

3-3

3-4

1

40

12
15

18

1875

Total

12
10

6

1

1925

34

Table 5. Variation in number of loreals
in Lampropeltis triangulum

Subspecies

0-0

0-1

1-1

2-2

Total

triangulum

5

4

649

1

659

elapsoides

125

19

163

-

307

syspila

1

2

191

-

194

gentilis

-

-

71

-

71

multistrata

-

1

32

-

33

taylori

1

-

39

_

40

celaenops

-

1

11

-

12

amaura

4

-

103

-

107

annulata

2

3

30

-

35

polyaona

-

-

28

-

28

smithi

-

-

18

-

18

sinaloae

-

-

109

-

109

nelsoni

-

-

23

_

23

arcifera

-

-

9

1

10

conanti

-

1

42

-

43

oligozona

2

-

10

-

12

blanchardi

-

-

11

-

11

abnorma

-

-

26

-

26

hondurensis

1

-

40

-

41

stuarti

-

2

22

-

24

gaiseae

-

-

16

-

16

35

Table5*

Subspecies

0-0

1-1

2-2

Total

1

41

-

42

-

-

12

-

12

1/fl

34

1696

2

1&73

micropholis
andesiana
Total

(Cont.)

0-1

United States, the mountainous areas of Costa Rica, and in the
lower elevations of eastern Panama, Columbia, Ecuador, and Venezuela,
the majority have 1+2 temporals.

Temporal counts of 2+2 are of

frequent occurrence in a number of populations, but represent the
dominant count only in specimens from Louisiana west of the
Mississippi River, adjacent Texas, and southeastern Oklahoma.
following variation is of the total sample:

The

2+3 (59-8 per cent),

2+2 (1 9 .2 per cent), 1+2 (17*4 per cent), 1+3 (1.6 per cent),
2+4 (0.7 per cent), 0+2 (0.3 per cent), 2+1 (0.3 per cent), 3+3
(0.3 per cent), 1+1 (0.2 per cent), 3+4

(> 0,1 per cent), 0+1

(>0.1 per cent), 0+3 (> 0.1 per cent), 3+2 (> 0.1 per cent).
Loss of the anterior temporals is usually the result of fusion
with the fifth supralabial, and occurs most often in specimens from
southeastern United States, in which there is only a single anterior
temporal.

Reduction to one temporal in those subspecies in which

tvio temporals are typical is due to fusion.

The presence of three

or four temporals in those subspecies in which two are typical is
due to division of the scales.

The anterior temporal in snakes

from southeastern United States is distinctly larger than a
single temporal in those forms with two.
normal condition of one temporal is the
two anterior temporals.

This suggests that the
result of the fusion of

Table 6. Variation in number of temporals in Lampropeltis triangulum

Ofl

CH-2

2
-

0+3

1+1

1+2

1+3

1

-

-

5

-

1

-

2+1

2+2

2+3

2+4

38

5
3

18

2

287

990

5

355

4

-

30

21

-

-

-

422

52

3

125

178

-

-

-

370

1

-

48

71

-

-

129

-

-

16

49

-

-

-

67

-

-

12

55

-

-

4

14

-

-

-

24

-

-

-

183

-

-

69

8

-

-

-

-

a

-

-

-

-

2

-

-

-

-

-

-

-

-

3

-

-

-

-

49

-

-

99

35

-

-

-

2

-

-

13

51

-

3

1

3

3+2
-

1

3+3
7

2

o
—

—

-

-

-

_

—

-

54

—

7

24

1

-

-

2

197

3

-

1

208

-

1

40

-

1

-

2

-

-

2

_

-

-

37

_

__

1

_

_

_

21

1

2

70

2

_

-

33

24

Table 6.

Subspecies

0+1

0+2

0+3

1+1

1+2

1+3

(Cont.)

2+1

2+2

2+3

3

76

-

-

-

-

83

19

-

-

-

-

24

-

-

-

-

21

-

b2

2+4

3+2

3+3

3+4

Total

conanti

-

-

-

-

2

2

-

oligozona

-

-

-

-

3

2

-

blanchardi

-

-

-

-

2

1

-

1

17

abnorma

-

-

-

-

-

-

-

2

39

1

-

-

hondursnsis

-

-

-

-

-

-

-

7

74

1

-

-

stuarti

-

-

-

-

1

-

-

1

39

7

-

-

-

48

gaigeae

-

-

-

_

21

3

-

2

8

-

-

-

-

34

ndcropholis

-

-

-

-

53

15

6

11

-

-

-

-

86

andesiana

-

-

-

-

5

1

2

14

-

-

-

-

22

602

55

669

2092

Total

2

7

1

8

-

1
-

11

24

1

11

1

3

83

3486

V.O

CXI

Body Scutellation
Ventrals.— Variation in number of ventrals is complex and
involves individual, sexual, and geographic variation.
The number of ventrals varies from 152 to 244 over the whole
range of the species.

This range extends more than 3^00 miles on

a north-south axis and is nearly 2000 miles wide in Worth America.
However, considerable differences occur between some adjacent
populations.

For example, the means for specimens from southeastern

United States (males 173*7, females 1 76.5 ) and specimens from
northeastern United States and Canada (males 197.5, females 198.7)
differ by 2 3 .8 scales in males and 22.2 in females.
Seven of the 24 subspecies that I recognize show slight, but
statistically significant, differences (P<0.05) between sexes.

In

some of the remaining subspecies the sample size may have been too
small for accurate results; however, in some this was not a factor.
All populations except three had a slightly higher mean In females,
the exceptions being populations from the Great Basin of the
western United States and the west coast of Mexico from Michoacan
northward (Table 7)*
Geographically there is no general pattern that can be applied
to the number of ventrals, except that there is a general increase
as one proceeds southward into Mexico and Central America (an
exception occurs in the population inhabiting the Mesa Central in
Mexico)..

After reaching a maximum in southern Guatemala, El

Salvador, and Honduras, the number of ventrals decreases slightly
southward.
The means are relatively consistent in northeastern United

States, the Midwest, and the Great Plains where they generally lie
between 194 and 200 (Figure 6).

There is a slight decrease in

number southward through the Appalachian Mountains.

A marked

decrease in ventrals occurs on the Atlantic coast in a southward
direction.
follows:

In males, for example, it can be demonstrated as
northern New Jersey 1 9 6 .4, southern New Jersey 193-9,

Del-Mar-Va peninsula 190.1, southeastern Virginia and adjacent
North Carolina 180.8, southeastern North Carolina and adjacent
South Carolina 174*5, southeastern Georgia, adjacent South Carolina,
and northeastern Florida 171.4, and northern Florida (excluding the
panhandle) 1 6 9 .8 .

Southward along the Mississippi River and

adjacent areas there is a gradual decrease in mean ventrals reach
ing a minimum of 183.1 in males in northern Louisiana.

A similar

decrease takes place southward through eastern Oklahoma into adjacent
Texas.

In southern Louisiana there is an increase in ventrals

(mean for males 191.0, as opposed to I8 3 .I in north Louisiana).
This increase remains rather constant along the Gulf Coast of
Texas, westward to El Paso, Texas, southward into Mexico through
the northern half of Coahuila and Nuevo Leon to the southern border
of Tamaulipas (Figure 7 ).

An abrupt increase occurs south of

Tamaulipas (mean for males 1 9 6 .7 , compared to 223-7 for northern
Veracruz and 213-5 for eastern San Luis Potosi).
Specimens from Mexico northwest of the Isthmus of Tehuantepec
tend to have fewer ventrals than those from the Gulf Coast and to
the east of the Isthmus (Figure 7).

The lowest counts occur in

specimens from central and western portions of the Mesa Central of

Table 7-

Sexual dimorphism in ventral number of Lampropeltis triangulum

Males

Females

Subspecies

X + S.E.

Range (W)

X + S.E.

Range (N)

triangulum

197.5 + 0 .2 6

182-211 (401)

198.7 ± 0.28

182-214 (301)

elapsoides

173.7 ± 0.49

152-194 (181)

176.5 ± 0*43

161-191 (155)

syspila

1 9 6 .8 ± 0.74

171-212 (1 2 6 )

198.0 + 1.02

170-211

(71)

gentilis

193.2 + 0.93

181-208

(42)

195.8 + 1.56

181-211

(29)

multistrata

193.5 ± 0.89

186-201

(20)

197.2 + 1.21

192-204

(13)

taylori

183.9 + 1 *4S

174-197

(20)

182.6 + 1.25

174-193

(20)

celaenops

182.0 ± 2.79

170-194

(8)

186.3 ± 2.50

179-190

(4)

amaura

187.0 + 0.88

171-201

(67)

189.8 + 1.12

178-204

(47)

annulata

194.0 + 1.14

181-207

(26)

1 9 6 .1 + 0-99

191-203

(14)

polyzona

224-0 ± 1*27

215-235

(21)

228.3 ± 2.04

219-234

(8)

smithi

212.6 ± 1 -48

204-220

(13)

214.2 + 3.22

205-225

(5)

sinaloae

216.1 + 0 .4 5

205-228

(80)

215-7 ± 0.96

205-227' (29)

nelsoni

215.9 + 2 .2 4

204-231

(15)

213.4 ± 2.57

203-228

(8)

arcifera

203.5 + 3 .6 5

192-217

(8)

211.4 ± 2.11

207-219

(5)

P1

■K-r-

'it

Table 7*

Subspecies

_
Males
X + S.E.
Range (W)

(Cont.)

_
Females
X + S.E.
Range (N)

eonanti

207-8 + 0.9S

196-216

(29)

212.8 + 0.96

206-221

(17)

olieozona

223.9 ± 3-39

221-234

<S)

224.3 + 2.40

221-229

(3)

blanchardi

210.1 + 1.01

206-214

(7)

216.7 + 5*90

205-224

(3)

abnorma

227.1 ± 1 .2 6

217-234

(15)

233.9 ± 1.87

224-244

(9)

hondurensis

228.3 ± 0.70

216-236

(29)

230.1 + 0.86

221-241

(22)

stuarti

225-7 ± 1 .1 0

219-232

(15)

234.6 + 1.56

227-242

(1 0 )

eaieeae

225-7 ± 1.72

216-230

(9)

227-4 ± 2.30

216-236

(7)

micronholis

216.0 + 1.12

209-226

(22)

217.7 ± 1.24

210-229

(21)

andesiana

220.4 ± 1.29

218-225

(5)

220.9 ± 2.18

212-227

(7)

P
-x-x-

-x-x-

■X-3S-

^Probability calculated using Student's-t test. A single asterisk indicates significance at the
0.05 level, two asterisks at the 0.01 level. A blank space indicates lack of significance at
the 0 -0 5 level.

■pM

Figure 6
Geographic variation in number of ventrals in
Lampropeltis triangulum in the United States and
Canada.

The stippled area associated with each set

of numbers represents the area from which the sample
was taken.

The data enclosed in the rectangle represents

L. t. elapsoides; the unenclosed data for the same area
represents _L. _t. triangulum.

The upper number of each

set represents the mean for males followed by sample size
in parentheses, the lower number represents the same data
for females.

When a line replaces either set of numbers

it signifies no specimens of that sex were present in
the sample.

ALBERS

P R O JE C T IO N

tgod
r)
t0
u)
i 07
* 0
cnco

OO
WN

r<v*

,-P O DO'.

Figure 7
Geographic variation in number of ventrals in
Lampropeltis triangulum in Mexico and Central America.
The stippled area associated with each set of numbers
represents the area from which the sample was taken.
The upper number of each set represents the mean for
males followed by sample size in parentheses} the
lower number represents the same data for females.
When a line replaces either set of numbers it signifies
no specimens of that sex were present in the sample.
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Figure 8
Geographic variation in number of ventrals in
Lampropeltis triangulum in eastern Panama and South
America.

The stippled area associated -with each set

of numbers represents the area from which each sample
was taken.

The upper number of each set represents

the mean for males followed by sample size in paren
theses, the lower number represents the same data for
females.

When a line replaces either set of numbers

it signifies no specimens of that sex were present in
the sample.
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Mexico, although some individuals from Guerrero and western Oaxaca
approach these low numbers.

In some Mexican samples the number of

specimens examined is too small to permit confidence in the
accuracy of the means.

There is a slight increase in number of

ventrals to the northwest in Nayarit, Sinaloa, and southwestern
Sonora.

The Tres Marias population shows a distinct increase in

ventrals, a phenomenon that occurs frequently in island populations
when compared to their mainland counterparts (Mertens, 1934;
Zweifel, i96 0 ).
Specimens from the Sierra Madre Occidental of San Luis Potosi,
Hidalgo, and northern Puebla have a smaller mean (males 212.6,
females 214.2) than those from the coastal region of Veracruz and
Tabasco (males 224.0, females 228.3).

The population occupying

the Yucatan Peninsula has fewer ventrals than adjacent groups.
Specimens from Guatemala, Honduras, and El Salvador have the
largest number of ventrals exhibited by the species.

There is a

slight decrease in ventral number in a southeastward direction,
reaching a low at the southern extremity of the range in Ecuador
(Figure 8 ).

There may be a slight increase in ventral number at

the higher elevations in Colombia; however, the samples are too
small to be certain.
Subcaudals.— The number of subcaudals ranges from 32 to 6 3 .
Sexual dimorphism in subcaudals (Table 8 ) is more pronounced than
in ventrals.

Only seven populations did not show a significant

difference (P < 0.05) between the sexes, the males having a higher
mean number of subcaudals in all subspecies.

I feel that if the

samples had been larger in these seven groups the results would
have been significant also.
The means of samples (figure 9 } from the Northeast, the
Midwest, and the Great Plains are all relatively similar (males
4 5 .0 to 4 7 *3 > females 4 2 .3 to 4 4 *6 ), but there is a slight increase
in northeastern Nebraska and southeastern and central South Dakota
(mean slightly above 50 in males).

There is a decrease in subcaudal

number from northern New Jersey (males, mean 46.9), southward
through southern New Jersey (males, mean 45-5), Del-Mar-Va Penin
sula (males, mean 43*0), into southeastern Virginia and north
eastern North Carolina (males, mean 41.7)*

In the southeastern

United States south and westward to the Mississippi River the
number of subcaudals is similar to specimens from the Del-Mar-Va
Peninsula, southeastern Virgina, and northeastern North Carolina.
From the Louisiana west of the Mississippi River through
Texas south into Mexico (Figure 10) as far as southern Tamaulipas
the mean numbers again increase (means for local populations
ranging from 45*4 to 48.5 in males, and 41.5 to 45*3 in females)
relative to populations in southeastern United States.

The

number of subcaudals in specimens from southern Louisiana, however,
are higher than in specimens from northern Louisiana or eastern
Texas.

There is a gradual increase in number of subcaudals from

southern Texas south into Tamaulipas (mean in southern Texas
males 47*6, in Tamaulipas males 50.2).

With the exceptions of

certain high altitude populations in the interior of Mexico (i.e.,
Hidalgo, Guanajuato, Morelos, west-central Oaxaca, Quere^baro),
the number of subcaudals gradually increases southward (males:

Table 8.

Subspecies

Sexual dimorphism, in subcaudal number of Lampropeltis triangulum

_
X + S.E.

Males
Range (N)

_
Females
X + S.E.
Range (N)

pi

44.4 + 0.16

35-52 (277)

■a*

elapsoides

42.0 + 0.22

32-51 (169)

37.9 + 0.23

31-46 (144)

-Jf-K-

syspila

47-3 ± 0.28

40-54 (118)

44-6 + 0 .3 1

37-51

(70)

genti-*‘ .

47.7 + 0.29

44-51

(a)

44-0 + 0 .4 0

40-59

(27)

-X-X-

multistrata

48.7 ± 0.72

43-55

(1 9 )

45.2 + 0.68

42-50

(13)

**

taylori

45-0 + 0.93

37-52

(21)

42.3 ± 0.94

32-52

(20)

*

celaenops

46.1 + 1.64

40-51

(8)

41-43

(3)

annulata

49-0 ± 0.73

42-56

(25)

46.0 + 1.22

39-53

(13)

*

amaura

4 6 .4 + 0.40

39-53

(64)

43.9 ± 0.53

39-55

(47)

■5BI-

polyzona

55-3 + 0.80

52-62

(17)

53.0 + 1.52

50-58

(5)

smithi

53 *3 ± 1-18

48-62

(13)

45-3 + 3-18

40-51

(3)

sinaloae

52.8 + 0.37

46-60

(71)

48.7 + 0.56

42-54

(29)

-x-x-

nelsoni

51.3 ± 0.97

43-56

(14)

4 6 .6 + 1.10

42-51

(8)

-x-x-

4 2 .0

0

38-54 (346)

V/l

46.8 + 0.15

l+

triangulum

Table 8.

(Cont.)

Males
Subspecies

X ± S.E.

Range (N)

X ± S.E.

Females
Range (N)

P

arcifera

5 2 .0 + 0.95

49-54

(5)

49-8 + 1,31

47-52

(4)

conanti

51.9 ±0.58

45-57

(2 6 )

49-1 ± 0 .4 2

46-51

(15)

oligozona

56.0 ± 1.31

52-61

(7)

51.0 + 1.83

47-55

(4)

blanchardi

55.0 ± 0.75

51-57

(7)

49.7 ± 1-3

47-51

(3)

abnorma

56.6 ± 0.91

52-61

(14)

53-4 ± 1.41

47-60

(8 )

hondurensis

5 6 .6 ± 0 .4 6

51-61

(30)

5 2 .2 + 0 .6 1

49-58

(2 1 )

IH'c

stuarti

53-9 ± 0.80

50-59

(14)

51.6 ± 0.58

49-54

(1 0 )

-Sf-

gaigeae

57.0 ± 6.00

51-63

(2)

48.0 ± 2*4

42-54

(5)

microoholis

45-6 + 0.67

42-51

(18)

42.5 ± O .46

39-46

(18)

andesiana

45.7 ± 1.-33

43-47

(3)

41.8 ± 1.30

38-47

(6)

-K-K-

-JHf-

■JHS*

^Probability calculated using Studentrs-t test. A single asterisk indicates significance at the
0.05 level, two asterisks at the 0.01 level. A blank space indicates lack of significance at the
0.05 level.
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Figure 9
Geographic variation in number of subcaudals in
Lampropeltis triangulum in the United States and Canada.
The stippled area associated with each set of numbers
represents the area from which the sample was taken.
The data enclosed in the rectangle represents L. t.
elapsoidest the unenclosed data for the same area
represents L.

triangulum.

The upper number of

each set represents the mean for males followed by
sample size in parentheses, the lower number represents
the same data for females.

When a line replaces either

set of numbers it signifies no specimens of that sex
were present in the sample.
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Figure 10
Geographic variation in number of subcaudals in
Lampropeltis triangulum in Mexico and Central America.
The stippled area associated with each set of numbers
represents the area from which the sample was taken.
The upper number of each set represents the mean for
males followed by sample sise in parentheses, the lower
number represents the same data for females.

When a

line replaces either set of numbers it signifies no
specimens of that sex were present in the sample.
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Figure 11
Geographic variation in number of subcaudals in
Lampropeltis triangulum in eastern Panama and South
America.

The stippled area associated with each set

of numbers represents the area from which the sample
was taken.

The upper number of each set represents

the mean for males followed by sample size in paren
theses, the lower number represents the same data for
females.

When a line replaces either set of numbers

it signifies no specimens of that sex were present
in the sample.

43.0 (5:
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Tamaulipas 50.2, northern Veracrus 54.6, central Veracruz 56.3,
southern Veracruz 58.3).

The areas where low counts occur are

those from which only a few specimens were available (three of the
four were represented by only one specimen each; there were only
two males and two females available from the Oaxaca area).
Specimens from the Pacific coast of Mexico northwest of the
Isthmus have fewer subcaudals than specimens to the southeast
(males 49*5 to 53).

Specimens from the Tres Marias Islands do

not differ significantly from the mainland.

Specimens to the

east of the Isthmus (southern Veracruz, Chiapas, Guatemala,
Honduras, and El Salvador) have the greatest number of subcaudals
found in the species (males 54*5 to 58.3, females 50.0 to 58.0).
There are slightly fewer subcaudals in specimens from Yucatan
(males 53-3, females 49.7)*

In Central America southeast of

Honduras, there is a clinal decrease into South America (Figure
ll) reaching a low in coastal Colombia and Ecuador.

There is a

rather sharp step in the cline between Costa Rica and Panama
(males, Costa Rica 52.4, western Panama 44*5)*

There Is an

increase in the number of subcaudals at higher elevations in
Colombia as compared to the coastal regions of Colombia and
Ecuador.
- Dorsal scale rows.— Variation in this character is complex
and involves individual, geographic, and some sexual variation.
Counts were made at three points along the body (except on those
specimens for which scale reduction formulas were calculated)
— approximately one-half head length behind the nape, at midbody,
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and slightly in front of the vent.
The various combinations and their frequency of occurrence
are as follows (Table 9):

21-21-17 (28.9 per cent), 21-21-19

(27-4 per cent), 17-19-17 (9 .2 per cent), 21-2 1 -1 8 (4 .8 per
cent), 23-21-19 (4-V per cent), 23-23-19 (4*0 per cent), 19-19-17
(3 .8 per cent), 21-23-19 (3*5 per cent), 23-21-17 (2 .4 per cent),
19-21-17 (1-3 per cent), 17-17-15 (1.2 per cent), 17-17-17 (1.2
per cent), 17-19-15 (1.0 per cent), 21-19-17 (0.8 per cent),
23-21-18 (0.8 per cent), 19-19-15 (0.5 per cent), 17-19-16 (0 .4
per cent).

The following variants occurred so infrequently they

were excluded from the Table (collectively they constitute 4*1
per cent of the toal sample):

25-23-19, 25-21-19, 23-25-19,

23-23-21, 23-23-18, 23-21-21, 23-21-20, 23-20-18, 21-23-20, 21-23-18,
21-21-20, 21-21-1 6 , 21-20-17, 21-20-1 6 , 21-19-19, 21-19-16,
21-19-15, 21-17-15, 19-21-19, 19-20-17, 19-19-19, 19-19-18,
19-19-17, 19-19-16, 19-19-14, 17-18-17, 17-17-16.
There is a certain amount of sexual dimorphism reflected by
the number of scale rows just anterior to the vent (Table 10).
Although there is considerable overlap, males tend to have 17
scale rows posteriorly (55*1 per cent in overall population, 51*2
per cent in the species excluding populations normally having 19
scale rows at midbody), females 19 (53.0 per cent in overall
population, 66.8 per cent in the species excluding populations
normally having 19 scale rows at midbody).

The population inhabit

ing southwestern Sonora, Sinaloa, and Nayarit exhibited more
pronounced sexual dimorphism than shown by the overall data.

In
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this population 6l per cent of the males reduce to 1 7 , 81 per cent
of the females have 19.
In general the number of scale rows both anteriorly and at
midbody is 21.

Three populations however, have 19 (or fewer)

scale rows at midbody.

These populations are in the southeastern

United States, the highlands of Costa Rica and Panama, and the
highlands of Colombia.

The populations of southern Mexico and

northern Central America tend to have a large number of individ
uals with 23 scale rows at midbody (Table 9 ).
Scale reduction formulas were recorded for 129 specimens
following the method of Dowling (1951b).

Reduction most commonly

involves the fusion of scale rows four and five (y6»0 per cent of
all reductions); other reductions involve scale rows 5+6 (13*1
per cent), 3+4 (6.3 per cent), 6+7 (1*7 per cent), 7+8 (1.7 per
cent), 8+9 (0.6 per cent), or 10+11 (0.6 per cent).
The following examples illustrate major types of reduction
patterns.
A.

Dorsal scale pattern 21-19-17, with lateral reduc

tions involving scale rows 4+5 (47 specimens):

21 A+5 ! “

j 19

17 f l 6 5 _ 2 2 5 >

Included in this sample are specimens from the northernmost
and the southernmost portions of the range.

There is little

geographic variation in the site of the first reduction (from 21
to 19), but some apparently random geographic variation occurs
in the second reduction (from 19 to 17), as Is illustrated by

the following means (sample size in parenthesis):

New York-New

Jersey-Virginia, 156.6 (14), North Carolina, 179-0 (6), Ohio-Illinois,
173.3 (4), Mississippi-Louisiana, 185.3 (4), southern Texas, 173*0
(4), San Luis Potosi-Puebla, 151.8 (4), Honduras, 193*5 (2), Panama'’
,
189.5 (4), Colombia, 167*0 (5).
There are several departures from the standard pattern, the most
common involving the fusion of rows 5+6 or 3+4 occurring with either
the 21 to 19 or 19 to 17 reduction.
B.

Dorsal scale pattern 23-21—19, with lateral reduction

involving scale rows 4+5 (4 specimens):

^

*

m

-m

m

*

A variation of this pattern involves the fusion of rows 6+7
in the 23 to 21 reduction (3 specimens):
oo 6+7 (120-143) 21 4+5 (149-175) TO ( 2 1 3 233}
6+7 (120-143 )
4+5 (147-181) y ( J ^ }
Other variations involve the fusion of rows 5+6, and in one
example the loss of the third scale row.
C.

Dorsal scale pattern 21—19, with lateral reduction

involving fusion of 4+5 scale rows (3 6 specimens):

21 £ 5

[ £ £ ! $

19

(179- 226)

A single individual (AMNH 1 2 6 7 6 ) has the reduction occurring
at ventrals 193/187 (first number represents right side, second
represents left side), and is not included above.

Variations involve

scale rows 3+4 in one specimen and 5+6/4+5 in another.
D.

Dorsal scale pattern 17-19-17, with a row of scales

added to each side in the first increase and the reduction involving
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scale rows 4+5 (15 specimens):
irt +4 or +5 (25-41)

4+5 (112-145)

17 +4"'
dr +5 (22-46) 19 4+5 (111-139) t166-182J
Variations involved in the 17 to 19 increase are scale rows
4 or 5 dividing on each sidej variations in the 19 to 17 decrease
are fusion of rows 5+6 instead of 4+5*
E.

Dorsal scale pattern 19-17, with lateral reduction

involving rows 4+5 (1 3 specimens):

» S 3 - ( S a g ) 17 < « « « )
Occasionally rows 5+6 fuse rather than 4+5*
F.

Dorsal scale pattern 19-17-15, with lateral reduction

involving rows 4+5 in "the first reduction and rows 3+4 in the
second (2 specimens):

*

ill

{

S

W

*

3+4

w

A variation of this pattern involves lateral reduction of rows
8+9 in the first reduction and rows 5+6 in the second:

G.

Dorsal scale pattern 17-15 with lateral reduction

involving rows 3+4 (3 specimens):

17 H i {

M

g

)

19 <i7^ 177)

The data available indicates there are no major geographic
trends.
Apical Fits.— The number of apical pits in Lampropeltis triangulum
is two.

I have examined the shed skin of several specimens of

Lampropeltis triangulum from the northeastern United States as well

Table 9. Individual, sexual, and geographic variation
in numbers of dorsal scale rows in
Lampropeltis triangulum
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as a number of specimens from other parts of the range and find that
the scales of the first row on each side lack apical pits.

The

apical pits on the anterior one-fifth of the body are more apparent
than those elsewhere on the body.

The pits seem to be better

developed in specimens from southern Mexico southward into South
America than in specimens to the north.
on scales in the tail region.

Apical pits are present
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Table 10.

Sexual variation in number of dorsal scale rows
just anterior to vent in Lampropeltis triangulum

Number
of Rows

Total Sample
N
Per Cent

Adjusted Samplel
N
Per Cent

Males
19

378

35.7

377

42.3

18

56

5.3

56

6.3

17

583

55.1

457

5 1 .2

16

3

0-3

0

15

38

3.6

2

Total

-

0.2

892

1058

Females
19

333

53.0

332

66.8

18

45

7.2

45

9-1

17

236

37.6

120

24-1

16

4

0.6

0

-

15

10

1.6

0

-

Total

628

497

Ipopulations normally having 19 or 17 scales at midbody were
removed from these tabulations.

Size and Proportions
Total length.— In general, the milk snakes occurring in the
United States do not attain as great a length as those in Neo
tropical populations (Table 11).

However, the distribution of

populations of various dimensions is more complex than this
general statement.

The populations in southeastern United States

contain the smallest adults.

To the west in Louisiana, Texas

(excluding south-central), New Mexico, and in the Great Basin,
milk snakes are slightly larger than in the Southeast but never
theless are small members of the species (maximum total length
719 mm).

The species reaches its greatest total length in the

United States in the northeastern states and adjacent Canada
(1140 mm).

In the Midwest and Great Plains size decreases some

what but it is considerably greater than in those previously
mentioned populations to the south and southeast. Specimens from
✓.
south—central Texas and northern Mexico exhibit a distinct increase
in size over populations to the northeast and northwest, but
represent one of the smaller groups south of the United States.
All other milk snakes, except perhaps those inhabiting the Mesa
Central of Mexico, attain a maximum length in excess of one meter.
The largest specimens are from Central and South America.

The

maximum size in most samples occurs in males.
There have been a number of reviews and studies in recent
years regarding the size of ectotherms in relation to geographic
distribution.

Most of these works have revolved around Bergmann's
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Rale, derived from the studies on endotherms by Bergmann (1847)Mayr (1 9 6 5 ) restated this Rule as follows:

"...races from cooler

climates tend to be larger in species of warm-blooded vertebrates
than races of the same species living in warmer climates."
Regarding ectotherms:

Schmalhausen (1949) noted that "Bergmann's

Rule also holds for some cold-blooded animalsj" Seholander (1956)
stated that similar size clines are found in many cold-blooded
animals; Ray (i9 6 0 ) studied the temperature-size relationship
in some 17 species of ectotherms ranging from single-celled
plants to amphibians and found that 75 per cent of the cases fit
Bergmann*s Rule; lindsay (1966) correlated existing size and
distributional data on ectotherms, and concluded that in some
groups the Rule applied, but that in reptiles, more specifically
snakes "...[they] show a slight tendency toward a higher proportion
of long species in cool regions...."
Another group of researchers has been even less enthusiastic
about applying Bergmann's Rule to ectotherms.

Cowles (1945) and

Brattstrom (1961, 1964t 1965, 196?) pointed out that ectotherms
follow a reverse pattern than that indicated by Bergmann's Rule,
i.e., the smaller forms occur in the northern latitudes or higher
elevations and larger forms in the southern latitudes.

Data on

Lampropeltis triangulum populations from Mexico southward tend
to support this notion, but in North America the larger forms
occur to the north.
The small size of specimens from the southeastern United
States and perhaps the smaller forms in south-central and south
western United States may be influenced by fossorial habits.
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Table 11. Variation in total length (in ram)
of Lampropeltis triangulum

Subspecies

N

Males
Maximum

Minimum

N

Females
Maximum

triangulum

345

1140

154-

277

952

131

elapsoides

141

558

130

145

551

132

syspila

117

987

144

65

812

183

gentilis

41

807

182

27

750

186

multistrata

18

850

189

13

735

211

taylori

20

632

156

20

719

211

8

624

260

2

630

290

62

649

204

42

553

179

celaenops
amaura

Minimi

annulata

23

913

365

13

837

266

polyzona

27

1490

338

8

983

358

smithi

13

1138

260

5

973

269

sinaloae

80

1226

297

29

1024

327

nelsoni

12

1021

280

8

955+

270

5

925

286

4

740

581

26

1017

260

13

905

207

7

841

352

4

798

345

blanchardi

13

1059

377

3

815

323

abnorma

12

1650

395

7

1205

434

hondurensis

23

1228

390

18

1512

313

stuarti

14

1204

369

10

1229

342

arcifera
conanti
oligozona
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Subspecies

gaigeae
micropholis
andesiana

Table 11.

(Cont.)

Males
Maximum

Minimum

9

1578

384

7

21

1990

274

17

5

1450

300

7

N

N

Females
Maximum

Minimum

1145

330

1337+

286

1090

375

6a
The fact that Bergmann's Rule may not apply to fossorial forms
has been pointed out in regard to both reptiles (Brattstrom,
1967) and mammals (Mayr, 1965; Stein, 1950).
Tail length.— Males have a proportionately longer tail than
females.

Relative tail length is expressed as the ratio of tail

length to total length (Table 12).

All but seven subspecies show

relatively small but statistically significant differences between
the sexes (P<0.05) in this character.

Six of the seven excep

tions are represented by small samples, and very likely would
have shown significant differences had the samples been larger.
There may not be a significant difference between sexes in the
south-central Texas and Tamaulipas population (mean:

males 0.147,

females 0 .1 4 3 ).
Individuals vary considerably in several populations (Table
12).

The difference between minimum and maximum tail/total

length values is greatest in southeastern United States (males
0.045, females 0.043), northeastern United States and adjacent
Canada (males 0.035, females O.O4 6 ) and the midwestern United
States (males 0.040, females 0.040).

These figures may reflect

large sample size rather than a higher degree of variability.
The milk snakes in northeastern United States have the
shortest tails (mean, males 0.138) occurring in the species north
of South America.

There is a gradual increase in relative tail

length westward in the United States, and a sharp increase south
ward in males (mean 0.151).

Strangely enough the proportions

remain virtually unchanged in females (see Table 12).

To the

west in Louisiana and adjacent Texas individuals have relatively

long tails (means: males 0.150, females 0.138).

Southwestward

along the Gulf Coast of Texas and Tamaulipas specimens show a
slight decrease in relative tail length in males (mean 0 .1 4 7 ),
but an increase in females (0.143)«
coastal Veracruz.

There is little change through

To the west in the Sierra Madre Oriental a

slight increase occurs in males (mean 0.151) and a decrease in
females (mean 0.131); however, sample sizes are small.

The

western Mexican populations are rather uniform in the Guerrero,
Michoacan, Jalisco area (means for males range from 0.149 to 0.151,
for females from 0.138 to 0.142); to the north in Nayarit, Sinaloa,
and southwestern Sonora relative tail length decreases (means for
males 0 .14 3 , for females O.I3 6 ).
To the east of the Isthmus in Guatemala, and on the Pacific
versant of Honduras and Nicaragua, the populations are similar in
relative tail length (means in males range from 0.150 to 0 .1 5 1 ,
in females 0.138 to 0.140).

The population of the Caribbean

versant in Honduras and Nicaragua shows a slight decrease in males
(mean O.I4 6 ); this decrease continues clinally to the southern
extremity of the range, terminating in the shortest relative tail
lengths recorded for the species (means:

males— highlands of

Costa Rica and western Panama”", 0.143; lowlands of eastern Panama",
Colombia, and Ecuador, 0.126, highlands of Colombia, 0.135; females
— 0.132, 0.120, 0.125, respectively).

These results indicate

that females reflect most of the geographic changes in tail length
that males do, but to a lesser degree.

It seems that tail length

in females is more conservative character than in males.

Table 12.

Subspecies

Sexual dimorphism in relative tail length of Lampropeltis triangulum

_
Males
X + S.E.

_
Females
X + S.E.
Range (N)

Range (N)

P1

triangulum

0.13S ± .001

0.116-0.161 (345)

0.133 ± .001

0.113-0.159 (277)

elapsoides

0.2-51 + .001

0.127-0.172 (141)

0.134 ± .001

0.110-0.153 (145)

-JHf-

syspila

0 .1 4 2 + .001

0.124-0.164 (117)

0.135 ± .001

0.117-0.157

(65)

-JH5-

gentilis

0 .1 4 2 + .001

0.124-0.159

(41)

0.133 + .002

0.118-0.149

(27)

■3BS-

multistrata

0 .1 4 6 + .002

0.128-0.155

(17)

0.138 + .002

0.121-0.152

(13)

taylori

0.145 ± .002 .0.134-0.162

(20)

0.140 + .002

0.128-0.158

(20)

celaenops

0.155 ± .002

0.143-0.162

(8)

0 .1 4 2 + .001

0.14-0-0.144

(3)

amaura

0.150 + .001

0.128-0.164

(62)

0.138 + .001

0.123-0.159

(42)

annulata

0.147 ± .002

0.129-0.165

(23)

0.143 ± .003

0.128-0.162

(13)

polyzona

0.147 ± .002

0.137-0.160

(16)

0 .1 4 1 + .004

0.131-0.151

(5)

smithi

0.151 ± .004

0.135-0.173

(13)

0.132 + .005

0.126-0.141

(3)

sinaloae

0.143 ± .001

0.131-0.161

(70)

0.136 + .001

0.117-0.152

(28)

nelson!

0.148 + .002

0.138-0.161

(12)

0.138 + .003

0.130-0.150

(7)

arcifera

0 .1 5 2 + .004

0.137-0.163

(5)

0.142 + .001

0.139-0.144

(4)

-35-

■SBt

-5B5-

Table 12. (Cont.)

Subspecies

_
Males
X + S.E.

_
Females
X + S.E.
Range (N)

Range (N)

P1
-5HS-

conanti

0.149 ± -001

0.133-0.160

(26)

0.141 ± .002

0 .131-0 .1 5 2

(13)

oliRosona

0.146 + .003

0.137-0.159

(7)

0.140 + .004

0.129-0.145

(4)

blanchardi

0.148 ± -003

0.136-0.163

(13)

0.140 + .005

0.136-0.146

(3)

abnorma

0.151 ± .002

0.131-0.164

(12)

0.140 + .002

0.131-0.148

(7)

-jb:-

hondurensis

0.146 ± .002

0.130-0.162

(23)

0 .1 3 8 + .001

0.127-0.147

(18)

-K-X-

stuarti

0.150 + .002

0.136-0.167

(14)

0.138 + .002

0.128-0.152

(10)

-jb:-

saiseae

0.143 ± -007

0.133-0.156

(3)

0.132 + .003

0.121-0.140

(5)

micropholis

0.126 + .002

0.113-0.139

(17)

0.120 + .001

0.110-0.127

(18)

andesiana

0.135 ± .004

0.131-0.138

(2)

0.125 ± .004

0.111-0.135

(6)

Iprobability calculated using Student's-t test. A single asterisk indicates significance at the
0.05 level, two asterisks at the 0.01 level. A blank space indicates lack of significance at
the 0.05 level.
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Pattern
Head and Snout Pattern.— Head pattern is utilized in this
study as an important character in distinguishing the various
subspecies.

Most geographic variation in this character occurs

on the snout, which is defined herein as the area anterior to the
frontal scale.

Also of considerable importance is the posterior

limit of black pigment on the parietal.

One could use the anterior

limits of the first light body band and obtain virtually the same
results.
Since this character is rather complex it seemed advisable
to define the major head patterns (it became necessary in many
cases to designate subtypes as well) and assign individuals to
a described pattern (Table 1 4 ).
I.

Black.

In this type the head is entirely black (Figure

12A); the only exception might be small flecks of white around
nostrils and posterior portion of the parietals.
A.

Black ending on posterior one-half to one-fourth of
parietals, never completely covering parietals
(Figure 51).

B.
II.

Black completely covering parietals (Figure 55)-

Black and white on snout, either irregularly mottled,

or one pigment dominant with scattered flecks of the other present.
A.

White on nasals, first supralabials, and perhaps
on ventral edges of intemasals (Figure 12B).

B.

White as above, but extending over all or most of
intemasals and often enterior edge of prefrontals;

may be scattered black flecks in white (Figure 12C),
C.

White as above, additionally including most of the
prefrontals, often scattered black flecks in white,
expecially along scale margins (Figure 12D).

D.

Basically black, but scattered small white flecks
over most of snout (Figures 25, 29).

III.

Black with light band on snout.
A.

Narrow light band generally on anterior prefrontals,
crosses posterior edge of internasals or incomplete
middorsally (Figures 12E, 12F, 37).

B.

Narrow light band forming a distinct "V'r with base
pointing posteriorly and often touching frontal scale
(Figure 6l).

G.

Broad light band involving posterior edge of inter
nasals and most of prefrontals; band usually straight
across snout, or a rather shallow "V" formed (Figures
12G, 57, 59).

IV.

Snout black with light scale margins.

Margins of inter

nasals and medial border of prefrontals light, with black pigment
in center of scale.

Anterior one-fourth of prefrontals light.

Posterior edges of loreal, preocular, and supralabials black
(Figures 12H, 39).
V.

Snout light with black pigment on scale margins.

Black

pigment concentrated on posterior edges of nostril, intemasals,
prefrontals, loreal, preoculars, and supralabials (Figures 121,
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VI.

Red (or orange) on head.
A.

Black across posterior region of parietals, remainder
head red (Figures 19, 21, 2 3 ).

B.

Black over most of parietal, usually onto posterior
edges of frontal and supraoculars.

Some orange

mottling on snout, scattered black flecks between
eyes and on snout (Figure 27).
VII.

First body blotch extending onto head; brown or gray

pigment in place of red.

A wavy black bar often crossing just in

front of eyes and in front of the blotch on head.

Blotch on head

usually connected to first body blotch, intervening light ground
color forming a "Y" or "V" on nape (Figure 17).
The possible evolutionary significance of the head pattern
is discussed under the section on "Intraspecific Phylogeny".
Red rings or blotches.— The basic body pattern of Lampropeltis
triangulum is a black-bordered red ring separated from another such
unit by a white (or yellow) ring.

These units may completely

encircle the body as complete rings or the red and white rings
may be partially or completely interrupted by black pigment
especially on the ventral surface.

Although the basic pattern

continues onto the tail in most populations, the red rings or
blotches are often obscured by dark pigment both dorsally and
ventrally.

A geographic variant of this pattern is for the red

ring to become separated by encroachment of black pigment ventrally.
In the northeastern United States and adjacent Canada not only
are blotches formed, instead of rings, but the color is brown or
gray (Wright and Wright, 1957, listed the colors as cinnamon
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Table 13*

Head pattern types in Lampropeltis triangulum

Subspecies

Pattern Type^

Subspecies

Pattern Typel

triangulum

VII

sinaloae

IIA, IA, IIB, IIC

nelsoni

IIC

elapsoides

VIA, VIB

arcifera

IIB, IA, IIC

syspila

VIA

conanti

IA

gentilis

IID

oligozona

IA

multistrata

VIB

blanchardi

IB

taylori

IID, IA

abnorma

m e

celaenops

IID, IA

hondurensis

m e

amaura

IID

stuarti

II IB

annulata

IA

gaigeae

ia,

polyzona

IIIA, IIA, IA

micropholis

V

smithi

IV

andesiana

V

m e

1a key to the pattern types is given under the discussion of head
pattern on page 6 8 . Mien more than one type is given, they are
listed in decreasing order of frequency.

Figure 12
Variation in the snout pattern of Mexican, Central American,
and South American Lampropeltis triangulum. Below is a key to
terminology used for each type, and the example used to illustrate
each:
A. Black, UMMZ 85762 from the Sierra Madre del Sur, vicinity
of Chilpancingo, Guerrero, Mexico.
B. Mottled, LACM 6891 from 14 miles north Mazatlan, Sinaloa,
Me'xico.
C. White mostly on rostrals and interaasals, LACM 6889 from
9 miles north Mazatlan, Sinaloa, Mexico.
D. White on rostrals, intemasals, and most of prefrontals,
UMMZ 79510 from the Tres Marias Islands, Nayarit, Mexico.
E. Snout band-narrow, USNM 25009 from Mirador, Veracruz,
Mexico.
F. Snout band-narrow incomplete, USNM 7103 from Orizaba,
Veracruz, Mexico.
G.

Snout band-broad, AMNH 50831 from Tela, Honduras.

H.

Snout black with light on scale margins, LSUMZ 274 from
the vicinity of Xilitla, San Luis Potosi, Mexico.

I.

Snout light, with black pigment on scale margins, FMNH
6809 from Cerro Campana, Panama.

G

H

I
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brown, warm sepia, walnut brown, or rood’s brown) in adults instead
of red, and bordered with black or a dark brown (chestnut brown,
Wright and Wright, 1957).

The blotches in juveniles from the

Northeast are red or bright chestnut red with black margins and
white or clear ash intervals (Wright and Wright, 1957).
Other populations with blotches instead of rings occur in
the Del—Mar-Va Peninsula of eastern United States, the Midwest,
the northwestern Great Plains, and in southcentral Texas and
Tamaulipas, Mexico.

The blotches in these populations are gener

ally red; large individuals of all except the Texas-Tamaulipan
area may acquire an overall dark or grayish color.

The size

and extent of the blotches vary both individually and geograph
ically.

In specimens from the Northeast blotches may vary from

one and one-half to five scales in length; the blotches generally
extend ventrolaterally to the third or fourth scale row on each
side, occasionally to the second.

In specimens from the Del-Mar-

Va Peninsula and the Midwest the blotches usually extend to the
first or second scale row on each side.

In individuals from the

northwestern Great Plains, south-central Texas and Tamaulipas
the ventral border of the blotch usually extends onto the edge of
the ventrals.

Tanner and Loomis (1957) noted that in specimens

from the northwestern Great Plains the red is replaced by orange.
Several populations have a strong tendency for blotch formation;
these occur in Louisiana west oF the Mississippi River, the
Great Plains (excluding the northwestern portion), in southwestern
Texas and New Mexico.

In these the black pigment tends to cross

the red ventrally either in a single median line or in two
ventrolateral lines leaving a white area midventrally.

When the

red pigment is completely separated it usually still extends well
onto the ventral scutes.
Another pattern variation is found in the opoulation occur
ring at higher elevations in Costa Rica and western Panama'’. There
is an ontogenetic change from the typical ringed pattern to a
uniformly black coloration in large adults.

Various stages of

this pattern can be seen in a series of adults.
sion, see the section on

For a discus

t^_ gaigeae.

An important alteration of the red rings is their division
middorsally by black pigment.

This pattern is typical of the few

known specimens from the interior of the Mesa Central in Mexico.
It is also typical of specimens from the Great Basin in the western
United States, and to a lesser extent in specimens from the westcentral portion of the Great Plains.

A few local populations

show a minor tendency toward this pattern, especially in southern
Florida, the Mississippi Delta region of Louisiana, south-central
Texas, the Yucatan Peninsula of Mexico, and the Andes of Colombia.
Another characteristic associated with the red rings is the
presence or absence of black pigment on the tips of the red scales.
In general, black tipping on red scales is absent in United States
and northern Mexican populations, and may be present or absent
throughout the rest of Mexico and southward.

Also, the most

extensive black tipping of the red scales occurs in specimens
from eastern Mexico and the Yucatan Peninsula, with no tipping

or only moderate amounts in western and southern Mexico and
southward.
The number of red body rings or blotches ranges from 10 in
some specimens from the west coast of Mexico and Panama to 54 in
a specimen from the northeastern United States (Table 15).

The

lowest overall mean is found in the coastal areas of southwestern
Oaxaca and coastal Chiapas (12.5), and the coastal lowlands of
Sonora, Sinaloa, and Nayarit (l3.l).

The highest overall means

are found in the northeastern United States and adjacent Canada
(3 6 .7 ), in the Andes of Colombia (30.7 ), and in the Great Basin
of western United States (29.l).

The most variation within a

relatively uniform geographic area occurs in northeastern United
States where there is a difference between minimum and maximum
of 28.

No other population approaches this; the next greatest

difference between extremes is 14 in specimens from the midwestem
United States.
Sexual dimorphism in the number of red rings or blotches is
evident in only two of the 24 samples tested (P<0.05); these two
samples included specimens from the northeastern United States
and from the Andes Mountains of Colombia (Table 15)*

It is felt

that the difference in the Andean sample may not be reflecting an
actual difference between sexes, but possibly a clinal effect
within the population, with more females than males present from
the high portion of the cline.

It is interesting that in the

Northeast sample the males have the highest number of red rings,
whereas in the Andean sample, the females do.

Overall, 16 of

the groups samples have higher red ring or blotch numbers in the
males, seven have females higher, and in one the means are identical.
Although it has been pointed out that most of these differences
are not statistically significant, it is interesting to note that
all groups in which females have a higher number occur south of
the United States.
Length of the red rings (measured in scale lengths) is in
most cases reflected in the number of red body rings or blotches
present.

The higher the number of red rings the shorter the

length of each and vice versa.
It is possible that the length of the red rings could change
without change in red ring number by adjustment in length of the
white (yellow) rings and/or black rings.

In order to check if

there might be a direct correlation between number and length of
the red rings both aspects were measured; data for the latter
are presented under the appropriate subspecies account.
The number of red body rings or blotches exhibits a great
deal of geographic variation (Figures 13-15).

The largest number

occurs in specimens from the northeastern United States.

Within

this geographic area there are some interesting distribution
patterns (Figure 13).

In southern Maine, New Hampshire, Vermont,

New York, Massachusetts, Connecticut and eastern Pennsylvania the
means lie between 35 and slightly over 37; in western Pennsylvania,
northeastern Ohio, northern Indiana, northern Illinois, southern
Michigan, Wisconsin, Ontario, and southern Quebec the mean lie
between

and 42.

I suspect that the mean of northwestern Ohio
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which is 3 6 .8 (4 specimens) would be greater if a larger sample
had been available.
There seems to be a clinal decrease in blotch numbers going
from southern (mean 42*3) to northern Michigan (mean 36.3)-

In

Illinois (Smith, 1956 and 1961) and Indiana there is a distinct
clinal decrease in blotches from north to south.
is a

Likewise there

gradual decrease going southward in the Appalachian Mountains

and southwest through Kentucky and Tennessee,

On the Atlantic

Coast there is a gradual decrease from northern New Jersey south
ward into the Del-Mar-Va Peninsula, and a distinct decrease in
southeastern Virginia and northeastern North Carolina (means,
southeastern New York 3 6 .6 , northern New Jersey 3 2 .8 , southern
New Jersey 28.2, Del-Mar-Va Peninsula 25-4, southeastern Virginianortheastern North Carolina 17.4)*

Specimens from the Piedmont

area of Virginia and North Carolina tend to have an intermediate
number of rings or blotches when compared to Appalachian and coastal
forms, although closer to the latter; southward from North Carolina
there is a slight decrease which continues to southern Florida.
Specimens from the southeastern states westward to eastern
Texas are relatively uniform in number of red body rings, with
most means falling between 15 and 17*

Specimens from the prairie

region of the central United States (mean 23.l), from the northern
Great Plains (mean 27.1), and from the central and southern portions
of the Great Plains (mean 25.6), show a decrease in number of
body rings or blotches when compared to Individuals from the
Northeast and adjacent Canada,

Actually there is a cline starting

with a low number in the eastern Prairie region and. graduallyincreasing westward through the Great Plains to the Rocky Mountains.
The population occupying the Great Basin has a larger number of
red rings (mean 29*1) than adjacent forms, including specimens
to the southeast in western Texas and New Mexico (mean 22.1).
Individuals from southern Texas and northeastern Mexico show
a slight increase in mean number of red rings (mean 17.6) over
specimens from eastern Texas and Louisiana (mean 16.2).

There

is a gradual increase of red rings in specimens from coastal
Veracruz (mean 19.1), and a greater increase in the higher
elevations to the west (mean 23.8).

The west coast of Mexico is

inhabited by populations which generally have a low number of
red body rings.

One of the least variable populations of the

species occurs in the Pacific coastal areas of southern Sonora,
adjacent Chihuahua, Sinaloa, and Nayarit; it has a low number of
red rings (mean 13*l)»

Specimens from the lower elevations of

Jalisco inland to Guanajuato, including the Tres Marias Islands,
coastal Colima, and coastal northwestern Michoacan, have a greater
but still low number (mean 1 6 .0 ).
Specimens from the higher elevations of Michoacan and Jalisco
around Lake Chapala have a distinctly higher number of red body
rings (mean 23*2); the few specimens available from the interior
of the Mesa Central show a decrease in ring number (mean 21.9).
To the south in the Sierra Madre del Sur the number of red rings
(mean l6 .l) is similar to specimens from the lowlands just to the
north.

It is interesting that in the Sierra Madre del Sur region

79
specimens from near the coast have a lower number of rings (in
two specimens from Acapulco, Guerrero, the numbers are 12 and 13;
the same numbers occur in two specimens from southwestern Oaxaca.)
In the Isthmus area the mean number of rings increases slightly
(mean 1 7 *2 ) as compared to coastal regions to the northwest;
however, on the Pacific coast in the area from the vicinity of
Tapantepec, Oaxaca, through coastal Chiapas into coastal Guatemala
the number agrees with coastal populations in southwestern Oaxaca
and Acapulco, Guerrero (mean 12.5)*

The increase in red ring

number in the Isthmus probably reflects an intrusion of high
elevation populations from the northwest.
Milk snakes from the Yucatan Peninsula show a decrease
(mean 17.1) in ring number from snakes occurring in northern
Guatemala (mean 25.0), but bear a similarity to specimens from
the Sierra del Sur and from coastal Veracruz.

The Caribbean

drainage of Honduras and Nicaragua is occupied by another popula
tion which has a red body ring mean (l7»l) distinctly lower than
in specimens from Guatemala to the west and northwest and in
individuals from El Salvador, Honduras, and Nicaragua to the
south and southwest.
Inland at higher elevations there is a marked increase in
central and northern Guatemala, and in El Salvador, southern
Honduras, southwestern Nicaragua, and the northwestern comer of
Costa Rica (mean 22.8).

It has already been pointed out that

the snakes occurring at higher elevations in Costa Rica and
western Panama tend to become melanistic as adults.

Juveniles

and young adults, however, have the typical pattern of the species

(mean number of red rings 19•7) and even in some large adults
one can see enough of the pattern to count rings*

Snakes from

eastern Panama (mean 11.4) and coastal Colombia (mean 11.3) have
the fewest rings in the species; the number increases slightly
in coastal Ecuador (mean 15*0).
is a marked increase (mean 30.7)»

In the Andes of Colombia there
Within this highland population

there is a difference between northern (mean 24*l) and southern
specimens (mean 33*4)*

There are no specimens from intermediate

localities so it remains to be seen if a clinal change exists.

Hemipenis
Each hemipenis is bilobed with a simple oblique sulcus
spermaticus extending onto the left lobe of the organ.

The

proximal three-eights of the organ is naked, except for occa
sional weak flounces on the absulcate side.

Spines occur along

the midsection of the organ, decreasing in size distally.

The

spines gradually merge with papillate calyces on the distal onefifth of the organ.

The apex is nude.

The everted hemipenis

varies from five to eleven subcaudals in length, most frequently
six (mean 6.5).

Dentition
Only a few tooth counts were made and the majority of these
were on specimens from northeastern United States.

The number of

teeth on the maxilla ranges from 11 to 15, mean 12.3 (N=33), on
the palatine from 8 to 11, mean 9*7 (22), on the pterygoid from

Table 14* Variation in red body rings or blotches of Lampropeltis triangulum

Males
Mean + S.E.
Range (N)

Females
Mean + S.E.
Range (N)

Both Sexes
Mean (N)

triangulnm^9"

37.6 + 0.24

26-54 (389)

35.2 + 0.25

24-48 (299)

36.7 (688)

elapsoides

1 6 .2 + 0.15

12-22 (178)

1 5 .9 ± 0.15

12-20 (156)

16.1 (334)

syspila

23.6 + 0.27

17-31 (1 2 6 )

22.3 ± 0.29

16-28

(76)

23-1 (202)

gentilis

26.2 + 0.44

20-32

(42)

24.9 ± 0.52

20-31

(29)

25.6

(71)

multistrata

27.8 ±0.53

22-30

(20)

2 6 .2 + 0.65

23-32

(13)

27.1

(33)

taylori

29.9 ± 0.59

24-34

(17)

28.4 ± 0.54

23-34

(20)

29-1

(37)

celaenops

22.6 + 0.72

20-25

(7)

21.4 + 1.21

17-24

(5)

22.1

(12)

amaura

16.4 ± 0.25

13-24

(66)

15.9 ± 0.28

13-21

(47)

1 6 .2 (113)

annulata

17.8 + 0.36

15-22

(24)

17.4 + 0.43

14 -2 0

(15)

17.6

(39)

polyzona

19.1 + 0.52

15-23

(21)

19.1 + 1.12

16-25

(8)

19.1

(29)

smithi

23.8 + 0.94

19-30

(13)

24*0 + 1.48

21-28

(5)

23.8

(18)

sinaloae

12.8 + 0.12

10-16

(81)

13.2 + 0.23

11-16

(32)

nelsoni

16.0 + 0.35

13-18

(15)

16.1 + 0 .5 1

13-18

(8)

16.0

(23)

arcifera

216 + 1.31

19-31

(7)

22.0 + 1.41

19-27

(4)

21.9

(11)

Subspecies

12.9 (113)

Table 14-

(Cont.)

Males
Mean + S.E.
Range (M)

Females
Mean + S.E.
Range (N)

Both Sexes
Mean (M)

conanti

1 5 .8 + 0.37

12-19

(32)

1 6 .6 + 0 .4 1

14-20

(1 8 )

1 6 .1

(50)

oligozona

1 2 .6 + 0 .7 5

10-16

(3)

12.3 + 1.12

10-15

(4)

12.5

(1 2 )

blanchardi

1 7 .2 + 0 .9 0

14-21

(1 1 )

1 7 .0 + 1 .0 0

15-18

(3)

17.1

(14)

abnorma

25.0 + 0.74

21-30

(15)

2 4 .9 ± 1 .1 0

19-31

(9)

25.0

(24)

hondurensis

17.0 + 0.46

13-24

(27)

1 7 .2 + 0 .6 8

14-26

(19)

17.1

(46)

stuarti

22.8 + 0.63

19-28

(15)

22.7 ± 0.69

19-26

(1 0 )

22.8

(25)

gaigeae2

1 9 .2 + 0.70

18-22

(5)

20.2 + 0.72

17-22

(6)

19.7

(11)

micronholis

14.2 + 0.50

10-18

(22)

13.3 ± 0.42

10-16

(20)

1 3 .8

(42)

andesiana^

27.6 + 1.50

24-32

(5)

32.9 ± 1-28

28-37

(7)

30.7

(12)

Subspecies

-^-Probability calculated using Student1s-t test.
0.05 level, two asterisks at the 0.01 level.

A single asterisk indicates significance at the

2Large adults of L. t. gaigeae are black, thus lacking red rings. Data from these specimens were
not entered in calculations.

Figure 13
Geographic variation in number of red body
rings (or blotches) in Lampropeltis triangulum in
the United States and Canada.

The number repre

sents the mean followed by the number examined in
parentheses.

The stippling associated with each

number represents the area from which the sample
was taken.

The number enclosed in the rectangle

represents

elapsoides; the unenclosed data

for the same area represent lu. i* triangulum.
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Figure 14
Geographic variation in number of red body rings
in Lampropeltis triangulum in Mexico and Central
America.

The number represents the mean followed by

the number examined in parenthesis.

The stippling

associated with each number represents the area from
which the sample was taken.
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Figure 15
Geographic variation in number of red body rings
in Lamoroneltis triangulum in eastern Panama" and South
America.

The number represents the mean followed by the

number examined in parentheses.

The stippling associated

with each number represents the area from which the sample
was taken.
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1.4

11.3.

V.

SO

15 to 21, mean 18.6 (20), on the dentary from 12 to 1l+f mean
12.7 (23).

The maxillary teeth are equal in size except for

the posterior two which are distinctly enlarged.
teeth tend .to decrease in size posteriorly.

The dentary

CRITERIA FOR SUBSPECIES IDENTIFICATION

The subspecies concept has received considerable attention
ver the past 20 years.

Perhaps, the best critique was presented

by Wilson and Brown (1953)-

Mayr (1965) has presented the most

recent review and discussion of the problems involved in this
controversial subject.
Many criticisms presented against the use of the subspecies
as a formal category have been justified.

Thus I feel the need

to discuss the major points inherent in the dispute that especially
pertain to my study.
One of the most frequent criticisms of the subspecies concept
(for example, Wilson and Brown, 1953; Edwards, 1954) has involved
the presence of discordant patterns of variation revealed by most
detailed analyses of species.
The genes responsible for the phenotypic expression of various
characters, unless genetically linked, segregate independently of
one another; thus, there is no reason to assume that in a population
the gene frequencies responsible for different characters will
change at the same rate or even at all.

Another factor that adds

complexity to an analysis of variation is clinal change in gene
frequency (Mayr, 19&5, discussed this in detail).

Thus, when a

population becomes geographically differentiated, certain of its
characters will change and others will not.

This, of course,

could lead to a great deal of geographic discordance of characters.
If this discordance becomes too complex, it would indeed be useless
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to utilize subspecific categories.

The way in which the various

situations should be handled lies primarily with the specialists
studying each particular group.

They must determine what char

acteristics of a species seem most important and are to be utilized
in the taxonomic analysis.

The use of one or two characters

to distinguish a subspecies in one part of the species range, and
a different set of characters in another part of the range have
reinforced the critics' arguments.
Variation in the color pattern of L. triangulum can be
correlated to a great degree with different physiographic regions
or with major subdivisions thereof.

Also, it seems likely that

color pattern would be more important to the adaptability of a
population than would, for example, the number of ventrals or
subcaudals.

Thus, I have based the definition of subspecies in

Lampropeltis triangulum primarily on color pattern differences.
This involves some three to six characteristics, all of which are
relatively concordant.

In many cases color pattern characters

are also concordant with the other characters studied, but the
level of discordance Increases when this is done throughout the
species.
In my opinion the most valid argument against the subspecies
concept to date is that in many studies intraspecific variation
has been obscured by the placement of undue emphasis on those
characteristics which are useful in separating geographic segments.
There also has been a tendency to ignore or deemphasize such
phenomena as clines and demes.

Recently, snake taxonomists such

as Aufferiburg (1955), Rossman (1 9 6 3 ), and Wilson (1970) have
emphasized a thorough analysis of overall variation in the species
while still retaining the subspecies category.
to follow the example set by these workers.

It is my intention

I feel that this

approach moderates some of the bias inherent in a study of this
nature.
Another major point of contention reiterated by Mayr (1965)
is "...the arbitrariness of the degree of distinction selected
as justifiring subspecies separation...."

Mayr's definition of

an ideal subspecies should solve this problem:

"A subspecies is

an aggregate of local populations of a species, inhabiting a
geographic subdivision of the range of the species, and differing
taxonomically from other populations of the species."

In practice,

however, what one specialist considers to be a subspecies another
may consider to be a deme.
In general, one might assume that the degree of distinctness
(or degree of difference between populations) is associated with
length of the period of geographic isolation.

Also involved are

rates of change in isolated populations which, as is pointed out
in textbooks on evolution, are not always the same in any two
different populations.

I believe that the important points in

determing subspecific level versus infrasubspecific level are
that the groups under consideration differ consistently in several
important characteristics and that they inhabit different physio
graphic regions or major subdivisions thereof (rather than merely
different local ecological situations).

If these two criteria
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are met, utilizing similar characters throughout the range of the
species, I feel that the use of a subspecific name is justified.
This is the approach I have followed in this study.

The degree

of distinctness may be of more concern in analyzing intraspecific
evolution.
At the staid; of any taxonomic problem one must make certain
decisions about which characteristics to examine.

It is obviously

impossible to examine all possible aspects of any population.
Thus, even the most devoted numerical taxonomist must eventually
limit the number of characters he examines.

Whether a study

involves measurements of 10 characters or 100 involves a matter
of personal judgement, or may be dictated by the statistical
procedures utilized.

Which of the two studies gives the most

satisfactory taxonomic results, if indeed the results are different,
may be debatable.
Another area involving two schools of thought is the weighing
of characters.

Sokal and Sneath (1 9 6 2 ) proposed that all characters

be treated as taxonomic equivalents.

I believe that it is necessary

to make judgements on characters and their relative "importance and
consistency" within a population.

For example, the few available

experimental studies on snakes indicate that temperature changes
influence scutellation more than they do pattern (Fox, Gordon, and
Fox, 1 9 6 1 ).
I have, after examining several thousand specimens, decided
that the head and body patterns of milk snakes reflect consistent
and relatively concordant variation.

Thus, I have consistently

utilized head and body patterns as the criteria for subspecies
recognition.

Scutellation data have been related to the above

criteria secondarily, and never used as a primary basis for
subspecies distinction.

KEY TO THE SUBSPECIES OF LAMPROPELTIS TRIANGULUM

Body pattern of black—bordered blotches, the lateral
margin of each blotch not reaching the venter

........ 2

Body pattern of red (or orange) rings extending onto
venter, or their black borders extending onto venter,
3

or the entire pattern obscured by black..........
Brown or gray blotches (red in juvenile) generally
terminating on third or fourth scale row; head pattern
consisting of a dark "V" or "Y" connected to first body
blotch..............................

triangulum

Red blotches usually terminating on first scale row;
head pattern not connected to first body blotch.....

syspila

Adult body pattern entirely black or almost obscured
by black pigment.....................

gaigeae

Pattern not as above...........

4

Red (or orange) body rings interrupted by black
ventrally, or black and red rings terminating at edge of
ventrals..........

5

Red rings complete around body, if black present
ventrally, irregular and not completely interrupting red... 9
Rings orange instead of red, interrupted by black
pigment on ventrals with a midventral white area, or
the orange and black rings terminating at edge of
ventrals......................................... multistrata
Pattern not as above.......

6
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6.

Head and snout black; red rings interrupted ventrally
by black pigment.
Pattern not as above.....

7-

.....

7

.....

&

Red ring interrupted by black pigment middorsally;
generally 20 or more red rings on body; first red
ring without black interrupting itventrally.........arcifera
Red rings not interrupted by black pigment middorsally,
first red ring interrupted by black ventrally....... annulata

8.

Red body rings generally 20 or more; ventral black
margin of red ring forming a distinct border.....

celaenops.

Red body rungs generally less than 20; ventral black
margin of red ring forming an irregularborder......... amaura
9. Number of red body rings less than 20..................... 10
Number of red body rings 20 or more.,...................

22

10. Red body scales with black tips.......................... 11
Red body scales without black tips...................
11. Head and snout black..............

16
12

Head black, with light band or light mottling on snout.... 14
12.

Head black from snout to posterior edge of
parietals....................................... blanchardi
Head black, but black pigment not extending to
posterior edge of parietals.............................. 13
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13*

First red ring usually more than 16 scales long, the
red scales extensively black tipped; ventrals 220 or
more............................................ oligozona
First red ring usually less than 14 scales long, the
red scales lack black tips to moderately black tipped;
ventrals 216 or less............................... conanti

14.

A narrow white (yellow) band across intemasals and
anterior portion of prefrontals, or instead of light
band, considerable white (yellow) around nostrils
■usually extending onto internasals and/or
prefrontals.........................

polyzona

Pattern not as above...... .......
15.

15

Snout with a broad white band across prefrontals;
supralabials primarily black..........

hondurensis

Snout with black on scale margins, remainder of scales
white; supralabials white with black on lateral
margins..................... .................. micropholis
16.

Snout with a broad white band across

----

prefrontals.........

hondurensis

Pattern not as above...........
17.

IS

Snout with black on scale margins, remainder of
scale white...................................
Pattern not as above.

......

micropholis
18
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18. Head red from snout to black bar on rear of parietals;
temporals 1+2; no more than 19 dorsal scale rows
midbody.......................

elapsoides

Pattern not as above.................................... 19
19-

First red ringnormallymore

than18scales long.... sinaloae

First red ring less than 15scales long................... 20
20. Snout generally white from the middle of the prefrontals
forward.............
Pattern not as above.
21.

nelsoni
............................

Head and snoutblack.............................

21

conanti

Head black with white mottling on snout.............

amaura

22. Snout with black scale margins, remainder of scales
white; red body rings 26 or more.................

andesiana

Pattern not as above...................................

23

23. Snout usually with light scale margins, remainder of
scales black; red rings generally 25 or less

smithi

Pattern not as above...................................

24

24* Snout with broad white band.............................

25

Pattern not as above............

27

25- White body rings less than two scales long, the white
scales bearing large black tips; red rings interrupted
middorsally by black pigment.................

abnorma

Pattern not as above...................................

26

96
26.

Temporals 2+3 or 2+2; dorsal scale rows at midbody 21
or 2 3 ......

hondurensis

Temporals 1+2; dorsal scale rows at midbody usually
19................ *.............................. gaigeae
27* Head black, a narrow white band on snout................
Pattern not as above

...........

28
29

28. Marrow white band on snout usually crossing
prefrontals and forming a distinct "V"; scales with
slight black tips on the red and white.............. stuarti
Marrow white band on snout usually crossing
internasal-prefrontal border or confined to anterior
half of prefrontal not forming a distinct "V"; red
and white scales with slight to moderate black
tips............................................. polyzona
29.

Head black with white around nostril, usually extending
onto edge of internasals and/or prefrontals; red scales
with extensive black tips........................
Pattern not as above...............

30.

polyzona
30

Head with black pigment totally covering the
parietals......................

blanchardi

Pattern not as above................................... 31

Snout black, or white with black on median sutures of
prefrontals; black pigment interrupting most red body
rings middorsally; red body rings usually 28 or
more,

.....................

taylori

Snout usually black with irregular white mottling, the
black pigment often interrupting a few red rings
middorsally, usually on the posterior half of body;
red body rings usually 26 or less.........

gentilis

SUBSPECIES ACCOUNTS

Lampropeltis triangulum triangulum (Lacepede)
Figures 16-17

Coluber triangulum Lacepede, 1788: 86, 331.
Pseudoelans Y Berthold, 1842: 23, pi., figs. 11, 12 (type unknown, from
"North America").
Ophibolus eximius: Baird and Girard, 1853: 87.
Onhibolus clericus Baird and Girard, 1853: 88 (lectotype, USNM 2380,
from Virginia, Clarke County, collected by C. B. Kennerly;
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consider this specimen to be L. t. triangulum x L. t. elapsoides).
Ablabes triangulum: Dumeril and Bibron, 1854: 315Lampropeltis triangula: Cope, 186la: 256.
Coronella exima: Jan, 1863a: 237, 242.
Ophibolus doliatus triangulus: Cope, 1875: 37*
Ophibolus doliatus clericus: Cope, 1888: 383.
Ophibolus doliatus collaris Cope, 1888: 383 (lectotype, USNM 2433 from
Elmira, Stark County, Illinois, collected by E. R. Boardman).
Ophibolus triangulus triangulus: Garman, 1892: 295Coronella triangulum: Boulenger, 1894: 200.
Ophibolus doliatus temporalis Cope, 1893: 1068-9, pi. 25, fig. 4 (holotype
ANSP 3597, a male from Delaware, collected by Mr. Drexler; this
specimen is a L. t. triangulum x L. t. elapsoides intergrade).
Lampropeltis doliata triangula: McLain, 1899: 3*
Osceola doliata triangula: Cope, 1900: 885, fig* 210, pi. 18, fig. 4*
Osceola doliata collaris: Cope, 1900: 887, fig. 211.
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Osceola doliata clerica: Cope, 1900: 888, fig. 212.
Lampropeltis doliatus collaris: Hay, 1902: 138.
Lampropeltis doliatus clericus: Fowler, 1907: 181, fig- 46.
Lampropeltis triangulum triangulum: Stejneger and Barbour, 1917: 8 9 .
Holotype.— Unknown, from "America," restricted to vicinity of New
York City, New York (Schmidt, 1953).
Diagnosis■— First blotch extends onto head forming a light colored
"Y" or "V" in its center (usually on nape); body pattern consists of a
dorsal row of large blotches usually extending to third or fourth scale
row on each side, and a ventrolateral row (or two rows) of small, ir
regularly-shaped blotches on each side, alternating with the dorsal
blotches; dorsal body blotches range in number from 26 to 54> mean 36.7Blotches are various shades of brown or gray with black borders; ventral
surface has rectangular-shaped black marks, often arranged in checker
board pattern.

Temporals are normally 2+3; dorsal scale rows at midbody

are usually 21.
Range.— From Ontario along the northern edge of Georgian Bay and
east of Lake Huron including southern Quebec (Figure 2), southward
through southern Maine, the New England area, New York and northern New
Jersey, southward in the Appalachian Mountains through North Carolina,
Tennessee, and the extreme northern portions of Alabama and Georgia,
westward into eastern Minnesota and as far south as north-central
Illinois, south-central Indiana, and Ohio (Figure 3)•

L* t. triangulum

occurs sympatrically with L. t. elapsoides in the Tennessee River Valley
and the Great Smoky Mountains of eastern Tennessee and North Carolina,
and in the Cumberland Plateau of Kentucky.
Description.— In the absence of a type, I selected an adult male
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(AMNH 31848) from Westchester County, New York, for descriptive purposes.
Supralabials 7, third and fourth entering orbit; infralabials 9,
first four touching anterior chin shields, fourth and fifth touching
posterior chin shield; anterior chin shield two and one-fourth times
size of posterior; posterior chin shields separated by two small scales;
loreal 1, slightly longer than deep; preocular 1; postoculars 2; temporals
2+3; scale reduction pattern
21 4+5 (127). -iQ .4+5., ,(17£). y j (19&1 ■
21 4+5 (132) 9 4+5 (173) '
ventrals 198; subcaudals 45; total length 867 mm, tail 1 1 4 ; tail/total
length ratio 0.132.
Ground color of head tan; dark bar with light center across snout;
first body blotch extending onto head, becoming narrower and extending
between eyes; first body blotch black bordered, with brown center, en
closing small black bordered, light brown spot on posterior tip frontal
and adjacent corners of parietals; large, black bordered, light brown
spot four scales long and four and one-half scales wide, just posterior
to parietals; a black bar extending from lower postocular to angle of
jaw, crossing supralabials six and seven; first four supralabials with
dark pigment on margins.
Body blotches brown, in three rows, each with narrow black border;
brown of blotches distinctly darker than ground color of body; large
dorsal body blotches 38, eight on tail; lateral edge of large blotches
reaching fourth scale row on each side; smaller lateral blotches occupy
ing scale rows two to four on each side, alternating with dorsal
blotches; lateral blotches disappearing on tail, the dorsal blotches
extending to first scale row.

Venter light with black rectangular

marks forming irregular checkerboard pattern, the black pigment covering
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approximately 40 per cent of venter; ventral surface of tail almost en
tirely black.

Chin and throat regions cream colored; third through

sixth infralabials with dark lateral borders.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-9 (7 in 98-9 per cent of the

counts; each side counted separately); infralabials 7-11 (9 in 89*7 per
cent); preoculars 1-2 (1 in 99*4 per cent); postoculars 1-3 (2 in 98.6
per cent); loreals 0-2 (1 in 98-5 per cent); temporals 2+3 (73-4 per
cent), 2+2 (21.3 per cent), 1+2 (2.8 per cent), 1+3 (1.3 per cent), 3+3,
2+4, 2+1, and 0+2 (less than one per cent each); dorsal scale rows
normally 21-21-17, occasionally 23 at midbody and 19 at vent; ventrals
in males range from 182 to 211, mean 1 9 7 .5 (401), in females from 182 to
2 1 4 , mean 198.7 (301); subcaudals in males range from 38 to 54, mean 46.8
(347), in females from 35 to 52, mean 44*4 (277); total length in males
ranges 180 to 1140 mm, in females from 175 to 952 mm; tail length/total
length ratio in males ranges from 0.116 to 0.161, mean 0.138 (345), in
females from 0.113 to 0.159, mean 0.133 (277).
The head pattern consists basically of anteriolateral extensions of
the first blotch -onto the parietals, frontal, and supraoculars, and oc
casionally onto the prefrontals.

A common variation is for these exten

sions to be interrupted on one side; less commonly both sides are
interrupted, forming a white collar between the head pattern and the
first blotch.

A middorsal, black-bordered white or brownish-white area

is enclosed by the first blotch, usually posterior to the parietals, and
often in the shape of a "Y" or "V."

Occasionally there is another

black-bordered, light spot isolated on the parietals, which may be
circular or irregular in shape.
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The head blotch is either brown or gray (red in jeveniles) with a
black border.

The ground color of the head varies from a cream color to

a light yellowish brown.

There is often a narrow, black chevron across

the prefrontals, occasionally with a gray or brown center (red in
juveniles).

There is a black line extending posteriorly from the lower

postocular across the lower temporals ending on the sixth and seventh
supralabials.

There may be scattered tiny flecks of dark pigment on

the ground color of the head; on the lateral margins of the supralabials
the black pigment is often concentrated.

The chin and throat region are

also cream colored or light yellowish brown, usually with black pigment
on the lateral margins of the infralabials.
The body pattern consists of a median row of large, black-bordered,
brown or gray dorsal blotches separted by a light space, and one or two
rows of smaller lateral or ventrolateral blotches on each side.

The

color of the blothces in juveniles is red instead of brown or gray.

Oc

casionally larger specimens have red blotches rather than brown or gray
(Dunn, 1915; Olson, 1956).

The dorsal blotches vary from one to eight

scales in length, mean 2.6 (167).

In general, specimens that have a

large number of dorsal blotches tend to have the shorter blotches.

The

large blotches extend ventrally to scale rows two, three, four, five, or
six, usually to three or four.
scale long.

The black border is from one-half to one

A common variation in the dorsal pattern is for two or

three dorsal blotches to fuse.

One specimen (UF 10823) has 11 of its

dorsal blotches fused to form a zigzag stripe.
Lateral to the dorsal blotches on each side is a row of small,
black-bordered, brown or gray blotches.

These blotches usually occur

on scale rows one and two, or two and three, alternating with the dorsal
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blotches.
side.

Occasionally, there is another row of small blotches on each

If so, they are usually the smallest of the blotches, with minute

amounts of gray or brown in the center; they are often entirely black,
and located on the edge of the ventrals and scale rows one or two, often
directly below the dorsal blotch.
The white or light brown spaces separating the dorsal blotches are
from one to five scales in length middorsally, usually one and one-half.
The venter is cream or light yellowish brown in color, with numerous
rectangular black marks forming a checkerboard pattern.

The midventral

surface of the anterior one-sixth of the body often tends to have fewer
black marks.

A few individuals have the black marks concentrated along

the lateral edge of the ventrals throughout the body length, leaving the
midventral surface light.

Another infrequent variation is for many of

the black marks to run together forming an irregular pattern.

The ventral

surface of the tail is often entirely black.
Discussion.— L. t. triangulum and L. t. elapsoides are sympatric in
central and eastern Kentucky, eastern Tennessee, southwestern North
Carolina, northern Georgia, and northern Alabama.

This situation is

discussed in detail under the subspecies account of L. t. elapsoides.
Conant (1943) adequately disposed of alleged records of L. t.
triangulum from Florida, Augusta, Georgia, and the Coastal Plain of
South Carolina.
L. ;t. triangulum intergrades with L. t. elapsoides in southern New
Jersey, Maryland, and northern Virginia (Figure 20).

These specimens

are discussed under the subspecies account of L. t. elapsoides along
with the reasons for not recognizing L. t. temporalis as a valid
subspecies.
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L. t. triangulum intergrades with L. t. syspila in a rather broad
zone from northwestern Tennessee, western Kentucky, and southern Indiana
northwestward into central Iowa.

These specimens are discussed under

the subspecies account of L. t. syspila.
Natural history.— There are collecting dates available for every
month, however late spring and summer represent the most frequent time
of collection.

Wright and Wright (1957) listed April 15 to October as

the period during which individuals would normally be active.

Conant

(1938) listed April through November as the seasonal activity period
and reported hibernating individuals in Ohio buried two or three feet
in a clay bank on January 26.

Lachner (1 9 4 2 ) received a specimen found

in Mercer County, Pennsylvania, on January 3 by workmen removing gravel
from a "bank."

Hudson (1949) found two specimens in Delaware County,

Pennsylvania, on March 13 hibernating in a well.
Olson (1956) suggested a prehibernating aggregation was found in
Winnebago County, Illinois as "...26 individuals in the Yale Bridge area
were found within a short time by raising rocks...as the snakes were
collected in the fall of the year."
The daily activity period is not clearly established.

Surface

(1906) noted that L. t. triangulum is not as "strictly nocturnal" as
other species in Pennsylvania.

Kelley (1936) stated that it is a

secretive snake, "usually coming out after sunset."

Conant (1938)

noted that "...it is probable that this species is more or less nocturnal
especially in hot weather."

Finneran (1948) said that "I have seen

only immature milk snakes that have been observed DOR in all parts of
the Twp. [Branford, Connecticut], the absence of adults is assumed to
be due to nocturnal habits."

Pope (1964) reported that ".. .presumably
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it prowls and feeds at night."

Rossman (pers. coma.) has observed an

individual active during the day in midsummer on two different occasions.
The food habits of L. t. triangulum have been studied in greater
detail than any other in the species (Table 15)small rodents.

The major food is

Surface (1906), in a study on Pennsylvania specimens,

reported that 7 1 .5 per cent of the stomach contents (by volume) consisted
of mice, 1 1 .0 per cent other mammals, 5 -5 per cent birds, and 3*0 per
cent slugs.

McCauley (1945), Wright and Wright (1957), Uhler et al.

(1939), as well as others, have indicated that rodents or other small
mammals are the major food items.

There are enough reports of L. t.

triangulum feeding on birds, snakes, and bird and snake eggs, to con
sider them as food items of at least secondary importance.
Data on size and number of eggs and laying-hatching dates for this
subspecies are presented in Table 16.

Only two records of mating are

available, i.e., June 1 (Wright and Wright, 1957) and June 2 (McCauley,
1945).

Wright and Wright listed the following sites where eggs have

been found:

"...sawdust piles, manure piles, rubbish piles, under logs,

boards, old planks, and under cover in loose soil and sand."

They

characterized the eggs as "...smooth, tough, leathery-white opaque,
adherent sometimes in one cluster."

The total length of newly hatched

young ranges from approximately 162 to 244 mm (Wright and Wright).
It occupies elevations from sea level (Manville, 1939) to 4700
feet (Martof, 1955).

The major physiographic regions inhabited are the

western and southern edge of the Piedmont Plateau, the Appalachian
Ranges, the Allegheny Plateau, the central and eastern portions of the
Ice Plains, and the Lake Plains (Thornbury, 1 9 6 5 ).
diversity of habitats within these regions.

It is found in a

The following examples give some indication of the adaptability of
this subspecies:

Breckenridge (1958) noted that in Minnesota "The milk

snake seems to prefer bushy or wooded cover to the open country."

Smith

(1961) said of the Illinois distribution that "...a forest species, al
though in Illinois It evidently is not strictly confined to wooded
regions."

Carpenter (1957) in referring to its distribution in Michigan

said that "...it lives in woods and around towns."

Manville (1939) re

corded it from Mount Desert Island, Maine at "...less than 200 feet.
Sometimes found at the veiy edge of salt water."

Heatwole and Gets

(i960) found triangulum in the "dry areas" (pasture and oak-hickory) of
Mud Lake Bog, in Washtenaw County, Michigan.
triangulum in western Maryland

McCauley (1945) said that

..is most abundant in the mountainous

areas...the most common area is loose rock upon hillsides or talus
slopes...not uncommonly milk snakes are found in poorly kept orchards
and meadows and about frame buildings."

Dennis (1958) reported the

habitat for 29 milk snakes collected within the Shawnee State Forest,
Scioto County, Ohio, as "hill tops, hillsides, and valleys."
Wright and Wright (1957), in their summation of habitat for this
subspecies, listed:

"prairie, woods, beaches, pine ridges, aspen

country, open woods, high pine, upland hammock, sand plains, upland
situations, bog forests, second growth pine, hardwood land, edge of
salt water, gorges shores of lakes, ponds, streams, and other divers
places."
L. t. triangulum is usually found within these habitats under some
type of cover.

Wright and Wright (1957) listed a variety of objects

under/or in which individuals have been collected:

decaying logs,

stumps, rock piles, stones, rocks, boards, bark, rubbish, tar paper,
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Table 15-

Food records for Lampropeltis triangulum triangulum

Species

Source

Mammals
Unidentified mice

Surface (1906), Ditmars (1907),
Uhler et al. (1939), Olson (1956),
Breckenridge (1958)

Peromyscus maniculatus

Blanchard (1921)

Peromyscus leucopus

Surface (1906)

Microtus pennsylvanicus

Surface (1906)

Microtus sp.

Surface (1906)

Zapus sp.

Surface (1906)

Mus mus cuius

Surface (1906)

Young rats

Ditmars (1907)

Shrew

Pope (1964)

Blarina brevicauda

Blanchard (1921)

Birds
Unidentified birds

Surface (1906), Uhler et al.
(1939), Breckenridge (1958)

Ground nesting birds

Surface (1906)

Phoebe

Shelley (1938)

Chipping sparrow

Shelley (1938)

Bird eggs

Uhler et al. (1939)

Cowbird eggs

Blanchard (192B)
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Table 15.

Species
Robin eggs

(Cont.)

Source
Surface (1906)

Reptiles
Blue-tailed, lizard

Ditmars (1907)

Sceloporus undulatus

Ditmars (1907)

Lizards

Blanchard (1921), Wright and
Wright (1957)

Unidentified snakes

Barbour (1950)

Matrix sp.

Blanchard (1921)

Thamnophis radix

Blanchard (1921)

Thamnophis sirtalis

McCauley (1945)

Regina septemvittata

Blanchard (1921)

Storeria dekayi

Dennis (1958)

Storeria occipitomaculata

Surface (1906), Medsger (1922)

Opheodrys vemalis

Blanchard (1921)

Carphophis amoenus

Dennis (1958)

Virginia valeriae

McCauley (1945)

Diadophis punctatus

Blanchard (1921), Dennis (1958)

Lampropeltis triangulum

Ditmars (1907), Skehan (i9 6 0 )

"Rock snake"

Surface (1906)

Agkistrodon contortrix

Minton (1944)

Crotalus

Breckenridge (1958)

Snake eggs (probably
Carphophis)

Barbour (1950)
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Table 15-

Species

(Cont.)

Source

Fish
Small minnows^

Blanchard (1921)

Invertebrates
Slugs

Surface (1906)

Insects

Uhler et al. (1939)

Beetles

Breckenridge (1958)

IIn captivity.

Table 16. Reproductive data for Lampropeltis triangulum triangulum

of E&

Length x Width
(Mean in mm)

Laying Date

Hatching Date

-

-

Source

Surface (1906)

7-20

-

8

-

10 July

5 September

Ditmars (1907)

9

-

28 July

1-3 October

Ditmars (1907)

11

-

12 July

6 -8 September

Ditmars (1907)

2 July

13 August-1 September

Noble (1920)

15-17 September

Blanchard (1921)

11
13
13

35-3 x ?
-

24-31 x 17

7 July1

-

Blanchard (1928)

6-12

-

July

-

Kelley (1936)

16

-

28 June

-

Conant (1938)

17

-

-

Conant (1938)

10

-

21 May

-

King (1939

-

5

41.4 x 11.5

Mid June^-

-

McCauley (1945)

8

31.6 x 12.5

Mid June^*

-

McCauley (1945)

10

28.7 x 12.5

Mid June-L

—

McCauley (1945)
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Table 16.

Number
of Eggs
-

13
11

Length x Width
(Mean in mm)

(Cont.)

Hatching Date

Laying Date

Source

-

15 July

-

4 July

24-28 August

Barton (1948)

21 June

10-12 August

Condit (1955)

34-0 x 1 6 .1

-

McCauley (1945)

14

-

23 June

1 August

Condit (1955)

9

-

11 July

23-26 August

Folley (in litt.)

8

-

3 July

14-17 August

Folley {in litt.)

^The eggs were removed from the female.
O

ITT

The eggs were in the oviduct\ the shell was not yet formed.
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and sheet iron.

It is frequently collected in or near buildings,

especially old structures.
An indication of possible seasonal movement was presented by
Breckenridge (1958) who stated that "The ranging of the milk snake from
the dry hills into the moist valleys may represent seasonal movements,
for in the few records we have it was found in fall and spring in the
hills, about its hibernating quarters, and in summer in the cooler,
more moist bottomlands, where food is most abundant.
Specimens examined (712).— UNITED STATES.

Connecticut: Fairfield,

AMNH 9311, 19441, 64042, PMNH R5906; Hartford, MCZ 27069; Litchfield,
AMNH 31847; Middlesex, AMNH 36522, PMNH R183, H187, R191-2, KL9 6 , R5963-4;
New Haven, PMNH R181-2, R185, R186, R189-90, R194, R211-3, R351, R377,
R5968-77; Tolland, PMNH R195*

Delaware: Newcastle, AMNH 67139*

Illinois: Cook, DMi 1119-20, FMNH 8280, 19524, 21758, 33689, 62433,
135144-, INHS 5409-101 ; Dekalb, INHS 67471, no number (l)1 ; Dupage, FMNH
2789, 25020, 35081, 25161, 35319; Jo Daviess, INHS 3159; Lake, FMNH 11372,
37210, 42456, 135147-8, INHS 5591-21, no numbers (2)1, USL 7906; Ogle,’
KLW 2426; Stark, USNM 2433 (lectotype of Ophibolus doliatus collaris);
Winnebago, INHS 7130-31 * Indiana: Fulton, UMMZ 103445; Jasper, BSU 473,
UMMZ 101772; La Porte, UOMZ 23320; Marion, UMMZ 128179; Marshall, AMNH
23084; Monroe, SAM 24; Parke, UIMNH 16751; Switzerland, UMMZ 100627;
Vigo, MCZ 14250-1; Wells, SAM 184; Whitley, BSU 44-6.
UIMNH 50821-6; Polk, MCZ 199*

Iowa:

Jackson,

Kentucky: Boone, JTC 318, 343; Campbell,

JTC 286; Clark, JTC 4 0 8 ; Edmonson, KU 19763; Fayette, UKX 28, 31, 33;
Gallatin, JTC 204; Harrison, JTC 129, Jessamine, JTC 40; Kenton, JTC 404;
Mason, UKT 32, Pendleton, JTC 110, 112-3, 358; Rockcastle, UKY 34;
*1

Specimens not seen, data provided by P. W. Smith (in litt.)

Trimble, JTC 346.

Maine: County unknown, "Camp Wigwam," AMNH 64842;

Androscoggin, MCZ 13069; Cumberland, AMNH 60038, CU 2664; Penobscot, MCZ
66378; York, DU 2501.

Maryland: Alleghany, CU 2954; Cecil, AMNH 68995,

CM 26755, GCS 189, UMMZ 95446-7, 96228; Frederick, CU 2955, UIMNH 2879,
2882; Garrett, CM 9618, 13670, 13906, 34424, 34426, CU 2951-53, 2956 (2);
Washington, AMNH 77545, CU 2980 (4)-

Massachusetts: County unknown,

"Auburndale", MCZ 358, "Beverly Farms", MCZ 46749, "Naushon Island",
MCZ 9176, "Newton Centre", MCZ 20525; Barnstable, MCZ 3798; Berkshire,
AMNH 73431, UAVC 65-3806; Dukes, CU 4986; Essex, MCZ 4602, 17654, 20950,
31480, 42700, 73908; Franklin, MCZ 2362, 13070; Hampden, CAS-SU 18164;
Hampshire, TU 17017; Middlesex, MCZ 13701, 16452, 31481, 50748; Norfolk,
MCZ 6893, 19285, 53767; Plymouth, MCZ 49102; Worcester, CU 6018, FMNH
21566, FSM 4631, 4634-35, MCZ 7019, 69476.

Michigan: County unknown,

"Michigan", MSU 3527; Cheboygan, CAS 71517-8, CU 306, FMNH 27008, TU
15614, 15617, UOMZ 28660; Eaton, MCZ 12662, SM 1241; Genesee, LACM
38534; Kent, TCWC 14380; Mason, FMNH 35861; Monroe, USL 7648; Oakland,
FSM 4632-3; Oceana, FMNH 22924; Presque Isle, UIMNH 16539; Van Buren,
MCZ 14003; Washtenaw, BCB 5167, OSU 85, SM 2201.
SDSNH 28651.

Minnesota: Chippewa,

New Hampshire: Carroll, AMNH 60419, MCZ 46797; Cheshire,

MCZ 79803; Grafton, AMNH 84307-8; 86941; Merrimack, MCZ 13798.

New

Jersey: Bergen, AMNH 66554, 67299, 86942-3, 88425, 90390, 90392, 92903,
93041-2, 93661, 97552-67, 101268-70; Cumberland, CU 1458; Essex, AMNH
3530, 3735-7, NM 36.139(2), 36-143, 37-18, 50.22; Hudson, 7540, 88059,
88239, 93043; Hunterdon, AMNH 72432, LSUMZ 7459, MCZ 53605; Middlesex,
AMNH 43908, 89342, 90477, 91942-4, 93047-52, 93662-4, 94899, 97569-72;
Monmouth, AMNH 84242, 90478, NM 50.21; Passaic, AMNH 93033-40, 97568;
Sumerset, AMNH 7715, 14154, 43939-40; Sussex, AMNH 89341, FSM 4040;

Union, AMNH 43907, 43933, 43959, CU 3786; Warren, AMNH 64088, LSUMZ 7439New York: County unknown, "Delaware River system", CU 1986, "Frenchtown",
MCZ 46705, "Homellsville", MCZ 9174, "Purdy", CU 1350; Allegany, CAS
54585; Bronx, AMNH 25200, 73430; Broome, BYU 22968-9; Cattaraugus, FSM
3318; Chautaugua, CU 4435 (3); Chemung, CU 1858, 2181, 4229-42; Cortland,
CU 2193; Delaware, MCZ 46717; Dutchess, AMNH 3741, 67100, 88670, 91961-3,
TNHC 33990, UC 13896; Erie, AMNH 97816, CU 2643, CU 3074(2), LACM 38541;
Essex, AMNH 63878, CU 1909; Genesee, CU 2185, 2526, 5143, 5306; Greene,
AMNH 97236; Jefferson, CU no number; Kings, AMNH 3729-33; Livingston,
CAS-SU c/o54-5; Monroe, GAS-SU 9004, 9037, CU 6021 (3), LACM 38542-3, OSU
1687, UIMNH 12715; Nassau, AMNH 29947, 58354; Ontario, CU 2522, 2524,
CAS-SU 8950-4; Orange, AMNH 64778, 67608, 90391, 90410, 93044, 95507,
101043, 101271, BYU 23324; Putnam, AMNH 16426-7, CAS 54890; Queens, AMNH
2314, 24952, 93046; Richmond, AMNH 6727, 64667, 102292, CU 1912, UNM
10078-9; Rockland, AMNH 46394, 62832, CU 918; Steuben, CU 2255; Suffolk,
AMNH 23065, 28660, 44941, 58631, 62675, 88421, 90476, 90626, 91662-5,
97237, CU 4964, 5151; Sullivan, AMNH 93045, 97288, CU 3676(2), MCZ 6662,
OU 1851; Tioga, CU 2305, 2309, 2521, 5085, 5216; Tompkins, AMNH 97228,
97289, BYU 11999, CU 414, 466, 1101, 1207, 1303, 1320, 1349, 1988, 2218,
2303(2 ), 2304, 2372, 2957, 2958(2 ), 51 7 3 (2 ), 5389, 5761(2 ), 6 0 6 0 , 6302,
7010, 7495, NCSM 4416-7, UNM 13570; Ulster, AMNH 3720, 43436, 93665-6;
Warren, CU 6049; Westchester, AMNH 2167, 3719, 3734, 31848, 49908;
Wyoming, MCZ 8902; Yates, CU 2770.

North Carolina: Alleghany, DU 26l,

381, 741, NCSM 1109; Ashe, DU 264; Avery, AMNH 8420; Buncombe, BCB
14324, UMMZ 75471, 76429(2); Cherokee, FSM 6994, UMMZ 80989-90; Graham,
UMMZ 109387; Haywood, AMNH 28937, NCSM 4725; Henderson, NCSM 4505; Macon,
DU 278, FMNH 45830; Madison, FSM 100; Mitchell, CU 3455; Swain, FSM 8164;

Translyvania, AMNH 8258, DU 1303, UMMZ 55268; Wake, AMNH 35640; Watauga,
NCSM 4206; Yancey, AMNH 85380, CU 4051-

Ohio: Allen, OU 4877; Ashland,

CAS 74269-70, CM 7176; Athens, OU 454, 489, 1244, 2801, 2923, 4789, 4806,
5293; Clermont, CM 23955; Erie, FMNH 2608; Hamilton, CM 23960, FMNH
39295, JTC 151; Hancock, OSU 1096; Hardin, OU 4609; Jackson, OU 336;
Lawrence, CM 17568; Lucas, UC 13894; Mahoning, CM 2057; Scioto, OSU 1310;
Summit, DU .594; Vinton, CU 5060(2), 5740, OU 3275; Washington, OU 603;
Wayne, CM 47257, OU 4017-

Pennsylvania: County unknown, "Chatham,"

MCZ 46719, "Jackson Valley", CU 1351, "Knaverstown," MCZ 46708, "Morris
town," MCZ 46703, "Mt. Bethel," MCZ 57443, "Penn's Grove", MCZ 46706,
"Pocapson", MCZ 46721; Beaver, CU 3275; Berks, MCZ 46702, 46711, TCWC
8765; Bradford, CU 4284 (2); Bucks, AMNH 66553, CM 30527; Butler, LACM
38533; Carbon, AMNH 62880; Centre, GCS 527, UC 13893; Chester, CM 37182;
Clearfield, FMNH 48743; Crawford, UNM 4749; Delaware, MCZ 46707, 46710,
46712-3, 46718, 42723-4; Lackawanna, MCZ 69071; Lehigh, AMNH 66359;
Mercer, CU 3420; Montgomery, CM 27984, MCZ 46701; Pike, AMNH 6816-7,
17756, 17758, NM 48.79; Philadelphia, CM 28809; Susquehanna, GCS no num
ber; Warren, BCB 4313, TU 5551; Wayne, AMNH 61594; Westmoreland, FMNH
27257; Wyoming, GCS no number (3), 64, 82, 88, 117, 122, 129, 220, 276,
KLW 2416-7, OSU 999, 1000; York, BYU 22970.

Tennessee: Bledsoe, FSM

10823; Campbell, FSM 10825; Cocke, FSM 10832; Davidson, CM 1630; Franklin,
MCZ 60853, SPM no number; Grainger, UMMZ 99084; Greene, UMMZ 103577;
Grundy, MCZ 60852; Johnson, UMMZ 116312; Knox, MCZ 3945; Monroe, FSM
10824, 10826-7, 10829-30, 10831(7), UAVC 51-73; Sevier, FSM 10828, JEH
9 6 3 ; Unicoi, CU 4108.

Vermont: Rutland, AMNH 62086, 62239, 67298, CM

21172, 21177; Windham, AMNH 97808; Windsor, CAS 54485*

Virginia:

Alleghany, CM 15769, DU R380, UMMZ 78203; Augusta, DEH K40, DU R2289,
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R2298, FMNH 2125; Floyd, DU R262; Giles, AMNH 74874, CM 17616, 18490,
FSM 260, 276, UAVC 65-3807; Grayson, UMMZ 120756; Nelson, CM 44649;
Shenadoh, UMMZ 66705-

West Virginia: County unknown, "Bristol?", UMMZ

96823; Greenbrier, TU 17123; Hampshire, UMMZ 102213, Pendleton, UNM
H993; Raleigh, AMNH 96908; Randolph, BYU 610, FSM 8289-

Wisconsin:

Dane, AMNH 64098, 64IOO; Dodge, AMNH 64099, UIMNH 1568, 1574; Door,
FMNH 18427; Juneau, MPM 1597; Manitowoc, FSM 25058; Vernon, MPM 2036,
2083; Walworth, FMNH 33795; Waukesha, LSUMZ 7646, USL 7595; Waupaca,
MPM 1598, 2512.
CANADA.

Ontario: AMNH 66357, CU 2351, 4025, FSM 3317(2), 4467,

NBM 56, NMC 193-5 , 1054, 1083, 1175, 1396, 1491, 1497, 1583, 1768(2),
1871, 2137-8, 2313(2), 2469, 2558, 2932, 2937, 3017, 3026, 3242, 3263,
4277, 4375, 4995, 5063, 5080, 7037, 7348, 7 4 9 1 (2 ), 9015, 9 0 1 8 , 9489,
10251, 10259, 10292-3, TCWC 1398, TNHC 32267.

Quebec:

NMC 2066, 2 8 9 7 ,

3909, 6625Literature records-— UNITED STATES.

Alabama: DeKalb (Penn, 1940).

Georgia: Fannin (Martof, 1955); Habersham (Neill, 1949); Lumpkin
(Martof, 1955); Rabun (Neill, 1949); Union (Martof, 1955)-

Illinois:

Bureau (Cope, 1900); Kankakee (Stille and Edgren, 1948); Knox (Garman,
1892); McHenry (Necker, 1939); McLean (Garman, I892).

Kentucky: Bell

(Dury and Gessing, 1940); Carter (Welter and Carr, 1939); Harland and
Letcher (Dury and Gessing, 1940).
Michigan: finmet (Blanchard,.. 1928).

Maine: Hancock (Manville, 1939)*
Minnesota: Anoka, Blue Earth,

Chicago, Dakota, Goodhue, Hennepin, Houston, LeSueur, Redwood, Rice,
Scott, Washington, and Winona (Breckenridge, 1958).
(Wright, 1919).

New York: Orleans

Ohio: Greene (Duelinan, 1951); Jefferson (Wood, 1959);

Licking (Condit, 1955); Logan (Dueliman, 1947); Montgomery (Wood and

Figure 16
Head pattern of Lampropeltis triangulum triangulum
(NMC 1768) from near Garrett's Rest, Portland, Ontario,
Canada.

Figure 17
Pattern at midbody of Lampropeltis triangulum
triangulum (WMC 1768) from near Garrett's Rest, Portland,
Ontario, Canada.
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Duellman, 1947); Perry (Collins,, 1959)*
1915).

Pennsylvania: Potter (Keim,

South Carolina: Abbeville (Pickens, 1927).

West Virginia:

Monongalia (Bond, 1931)*

Lampropeltis triangulum elapsoides (Holbrook)
Figures 20 2 1

Coluber elapsoides Holbrook, 1838, 123, pi* 28.
Calamaria elapsoides: Holbrook, 1842: 119, pi* 28.
Osceola elapsoides: Baird and Girard, 1853: 133Lampropeltis coccinea: Cope, 1861a: 257.
Ophibolus doliatus doliatus: Yarrow, 1883: 89 (part).
Ophibolus doliatus coccineus: Yarrow, 1883: 90.
Ophibolus doliatus elapsoides: Garman, 1884: 65, 165*
Ophibolus doliatus syspila: Cope, 1888: 385 (part).
Ophibolus coccineus: Brimley, 1905b: 152.
Osceola doliata parallela: Wright and Bishop, 1916: 140.
Lampropeltis doliatus coccineus: Wright and Bishop, 1 9 1 6: 142, fig. 5*
Lampropeltis elapsoides: Stejneger and Barbour, 1917: 8 8 .
Lampropeltis triangulum amaura: Deckert, 1918: 33Lampropeltis elapsoides elapsoides: Blanchard, 1920: 2.
Lampropeltis elapsoides virginiana Blanchard, 1920: 2-5 (holotype, USNM
21163; adult male from Raleigh, Worth Carolina, collected 16 June
1893)*
Lampropeltis elapsoides virginiana: Brimley, 1920: 106-109Lampropeltis triangulum elapsoides: Conant, 1943: 7*
Lampropeltis doliata doliata: Klauber, 1948: 10-11.
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Holotype.— Unknown, from South Carolina and Georgia.
Diagnosis.— The head is red with black line across posterior portion
of parietals; body pattern consists of rings usually complete across
venter; red body rings range in number from 12 to 22, mean 16.1; the red
and white scales lack black tips.

Temporals are usually 1+2; dorsal

scale rows are 19 or 17 at nddbody.
Range.— The northern tier of parishes in Louisiana east of the
Mississippi River and adjacent counties of Mississippi north at least as
far as Jackson, into northeastern Mississippi, extending northward into
the Tennessee River Valley of central Tennessee and the Cumberland Plateau
of Kentucky eastward in Tennessee to the Great Smoky Mountains; eastward
from Mississippi to the Atlantic Coast, northward on the Coastal Plain
and Piedmont to southern Virginia, and south to the Keys off the southern
tip of Florida (Figure 3)*

See Discussion for details on the sympatric

occurrence of L. t. triangulum and L. t. elapsoides.
Description.— In the absence of type material I have selected an
adult female (UF 20546) from 9 miles west of Gainesville, Alachua County,
Florida, for descriptive purposes.
Supralabials 7, third and fourth entering orbit; infralabials 8,
first four touching anterior chin shield, fourth and fifth touching
posterior shields; anterior chin shields about one and one-half times
size of posterior; latter not separated by small scales; loreal 1, small,
about three times as long as deep; preocular 1; post oculars 2; temporals
1+2; scale reduction pattern 17 scale rows throughout body; ventrals 1 6 9 ;
subcaudals 37.

Total length 381 mm; tail 52 mm; tail length/total length

ratio 0.136.
Dorsum of head red posteriorly to middle of frontal, including
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supraoculars and anteriolateral comers of parietals; remainder of frontal
and parietals black except for posterior tips of latter; narrow black line
extending from anterior edge of black pigment on parietals ventrally along
anterior border of first temporal and sixth supralabial; chin, throat, and
infralabials an immaculate cream color; first white ring on top of parie
tals extending two scale lengths posteriorly middorsally; white rings
(probably light yellow in life) averaging two scales long at midbody;
first black ring with straight-edged anterior margin, terminating at edge
of ventrals, four scales long middorsally; black rings averaging two to
two and one-half scales in length at midbody, nearly complete around body,
may be narrowly broken midventrally; first red ring six scales long mid
dorsally; red body rings averaging five scales long at midbody, complete
around body; no black pigment in red; red body rings 16; rings on tail
complete, except last two (of four) red rings nearly obscured by black
pigment.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-8 (7 in 97.8 per cent); infra

labials 7-10, 8-8 (49-3 per cent), 9-9 (30.7 per cent), 8-9 (18-3 per
cent), 7-7 (1*1 per cent), 7-8 (0.3 per cent), 10-10 (0.3 per cent);
preoculars 1-2 (2 in 9&.2 per cent); postoculars 1-3 (2 in 99*0 per cent);
loreals 1-1 (53*2 per cent), 0-0 (40.8 per cent), 0-1 (6.0 per cent);
temporals 1+2 (8 4 .9 per cent), 2+2 (7*0 per cent), 2+3 (4*7 per cent),
1+3 (1.0 per cent), 1+1 (1.0 per cent), 0+2 (1.0 per cent), 0+1 (0.4 per
cent); dorsal body scales 17-19-17, frequently 17 at midbody; ventrals in
males range from 152 to 194* mean 173*7 (181), in females from 162 to 1 9 1 *
mean 176.5 (155); subcaudals in males range from 32 to 51* mean 4 2 .0 (169)*
in females from 31 to 46, mean 37-9 (144)j total length in males ranges
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from 130 to 553 mm, in females from 132 to 551 mm; tail length/total
length ratio in males ranges from

0.127 to 0.172, mean 0.151 (141), In

females from 0.110 to 0.153j mean

0 .1 3 4 (145)*

The head is usually red -with a black band across the posterior por
tion of the parietals.

In some specimens the black band is expanded to

cover the parietals and may extend onto the frontal; the black pigment
may terminate laterally at the edge of the parietals or extend ventrolaterally to the angle of the jaw;

in a few individuals the blackpig

ment extends anteriorly below theparietals onto the postoculars.
Specimens from southern Florida (especially Dade County) tend to have a
"black cap" covering most of the parietals and often extending onto the
frontal.

Supralabials are red, occasionally with black pigment concen

trated on the lateral margins.

The infralabials vary from completely

light to having black pigment on their margins.

The remainder of the

chin and throat region is usually light, with occasional flecks of black
pigment on the chin shields and gular scales.
The first white ring (yellow in living specimens) occupies the
posterior tip of the parietals and exiends onto the body from one to
four scale lengths middorsally.

The white rings (yellow in living

specimens) on the body are from one to three scales in length, usually
one and one-half or two.

The white rings are frequently partially or

completely interrupted by a black blotch midventrally. Larger individuals
have scattered dark flecks in the white rings laterally.
The first black ring begins from one to four scale lengths behind
the parietals and varies from two to seven scales in length, usually
three or four.
ventrals.

The first black ring normally ends at the edge of the

The black body rings are from one and one-half to five scales
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in length, usually two or two and one-half.

Specimens from the southern

one-third of Florida (especially Dade County) show a marked tendency for
middorsal expansion of the black rings, often completely crossing the
red rings.

The black body rings are normally complete across the ventral

surface; however, occasionally they are interrupted midventrally.
The first red ring ranges from two to 13 scales in length, mean 6.8
(197).

The other red body rings range from two to nine scales in length,

mean 4*3 (207) • The red rings are usually complete around the body with
occasional scattered black flecks ventrally.

In one specimen (UAHC 2467)

from Alabama, black pigment completely covers the area below the red rings;
in two from Florida (UMMZ 59045, UAHC 49-1621) and one from Mississippi
(UMMZ 17525) there is a large amount of black pigment ventrally in the
red rings, but with some intermingled white flecks.

The red body rings

range in number from 12 to 22, mean 1 6 .1 (334)*
Discussion.— Lampropeltis triangulum elapsoides and L. t. triangulum
are sympatric (Figure 18) in the Tennessee River Valley of eastern Tennessee,
in the Cumberland Plateau area of south-central and eastern Kentucky, and
on the eastern edge of the Appalachian Mountains, at least in Macon County,
Worth Carolina, and adjacent Georgia (Neill, 1949); they may be sympatric
over the southwestern portion of the Piedmont in southwestern North
Carolina and the Coastal Plain of southern Virginia.

They are probably

also sympatric in northern Alabama.
Collins and Hirschfeld (1 9 6 4 ) reviewed this sympatric distribution
in Kentucky.

These authors indicated that Kentucky elapsoides were typi

cal except for their ventral markings, which they indicated resemble those
elapsoides x temporalis intergrades (briangulum x elapsoides intergrades
of my concept), and "...are also reminiscent of amaura."

Figure IS
Distribution of Lampropeltis triangulum in the
Middle Atlantic and the Southeast states.

The solid

circles represent L^ t_^ triangulum, the open circles
L. t . elapsoides, the solid squares
stars localities where both

t^_ syspila, the

t^ triangulum and

elapsoides occur, the half circles

t^ triangulum x

L. t. elapsoides intergrades, the half squares
triangulum x L
rhomboids

t.

t.

t. syspila intergrades, and the

t^ syspila x L

L

elapsoides intergrades.
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In Tennessee a record of elapsoides is available from Round Top
Mountain in Great Smoky Mountains National Park (King, 1939)*

Gentry

(1955) utilized the name L. doliata temporalis for King's record; he
gave no reason for this decision, although I suspect it was due to the
termination of the red rings on the edge of the ventrals.

I have ex

amined a specimen (INHS 6635) from the Great Smoky Mountains National
Park Headquarters, Sevier County, which is a typical example of
elapsoides; but it has a rather large number of body rings (21), and the
black rings terminate at the edge of the ventrals.

A specimen of L. t.

triangulum (JEH 9 6 3 ) from the Park has the typical head and body pattern
of that race, with 38 body blotches and 188 ventrals.
A specimen (UF 10833) from McMinn County, Tennessee, is typical of
elapsoides but has the black rings interrupted midventrally, the black
pigment tending to meet below the red on each side; this condition
leaves a midventral light area similar to that of amaura. An individual
(MCZ 14007) from Knox County, Tennessee, has black rings typical of
elapsoides, but also has a considerable amount of black pigment on the
head.

One specimen (MCZ 3943) of L. t. triangulum available from the

same general locality as the above elapsoides is typical of the northern
race in having 31 body blotches and 200 ventrals.
A total of four specimens of L. t. elapsoides EMCZ 60850-1, US no
number (2)] are available from Franklin County, Tennessee.

Two of them

have amaura-like ventral patterns, one has the black rings ending at the
edge of the ventrals with scattered black marks in between, and one
specimen has the rings typical of elapsoides: all of them have a typical
number of blotches and ventrals.

The single specimen (MCZ 60853) of L.

t . triangulum available from Franklin County has a typical head and body
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pattern, 40 body blotches, and 208 ventrals.

Dr. H. C. Yeatman of the

University of the South informed me (in litt.) that L. t. triangulum was
common in the Sewanee, Franklin County, area.

James Lazell reported

(in litt.) that he had collected both triangulum and elapsoides in
Sewanee, Franklin County, from virtually the same location.
A specimen (UMMZ 97590) typical of L. t. elapsoides was examined
from Macon County, North Carolina.

Two specimens (DU R278, FMNH 45830)

from the same county are typically patterned triangulum with 203 and 205
ventrals, 36 and 38 body blotches, respectively.

I have examined three

other specimens (DU R233, NSNM 1717, 1898) from the Piedmont of North
Carolina which are typical of elapsoides except for irregular black
pigment ventrally in the red rings.
Six specimens from northern Georgia reported as possible L. t.
triangulum x L. t. temporalis intergrades by Martof (1955) are herein
considered to be L. t. triangulum. The following data are summarized
from Martof's paper as I was unable to borrow these specimens:

five fe

males; total length 223 to 840 ram; ventrals 198 to 209, mean 203-5 (4);
subcaudals 47-48, mean 47-3 (3); supralabials 6-7, mean 6.6 (10, each
side counted separately); infralabials 9, except 8 in one specimen, and
8 on one side in another; temporals 1+2 (2), 2+2 (3); dorsal body blotches
27-36, mean 31-8.

The single male was cited as having:

total length 746

mm; ventrals 204; subcaudals 40; supralabials 7; infralabials 9; tem
porals 2+2; dorsal body blotches 32.

All specimens have one row of small

blotches on each side, although some of the blotches are entirely black
rather than having a brown or red center bordered by black.

The dorsal

blotches extend to the second or third scale row on each side.
The presence of 1+2 temporals is typical of elapsoides. but uncommon
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in triangulum (occurs in 2.1 per cent of 1350 counts); 2+2 temporals is
more frequent (occurs in 21-3 per cent of 1350 counts).

The presence of

8 infralabials is more typical of elapsoides (67*9 per cent of 522 counts;
each side counted separately) than of triangulum (4*2 per cent of 1268
counts).

It is possible, based on these two characters, that some in

fluence of L. t. elapsoides is occurring in northern Georgia.
L. t. temporalis was described by Cope (1893) because of the pre
sence of a "half collar" behind the parietals instead of the first body
blotch connecting to the head pattern (as in L. t. triangulum). and be
cause of the absence of a postorbital stripe behind the eye (present in
triangulum).

Blanchard (1921) placed temporalis in the synonymy of L. t.

triangulum. but described Lampropeltis elapsoides virginiana from
Raleigh, Wake County, North Carolina.

McCauley (1941) redescribed

temporalis but maintained virginiana as distinct.

Conant (1943) was the

first to point out in detail the complex situation that exists in the
Piedmont-Coastal Plain area.
In reexamining the specimens previously considered to be either
temporalis and L. t. triangulum x L. t. temporalis intergrades, I have
found that the characteristics previously described are intermediate be
tween L. t. triangulum and L. t. elapsoides (Table 17).

Thus, specimens

from southern New Jersey, the Del-Mar-Va Peninsula, central Maryland,
the Piedmont, and northeastern areas of Virginia I am considering to be
L. t. trianulum x L. t . elapsoides intergrades (Figure 17)*
Specimens of L. t. elapsoides from southeastern Virginia and north
eastern North Carolina reflect a trend in several characters toward the
intergrade population.

The mean number of ventrals in this population

is distinctly higher than the overall mean for elapsoides (Table 17)*

Table 17-

Summary of selected meristic features in Lampropeltis triangulum
triangulum. L. t. elapsoides. and intergrade populations

M

F

M

F

No. of Red
Body Rings

182-211 (401)
.197.5

182-214 (301)
198.7

38-54 (346)
4 6 .8

35-52 (277)
44*4

26-54 (688)
36.7

2.8

triangulum x
elapsoides^-

172-205 (20)
191.9

183-207 (13)
1 9 6 .4

41-50 (19)
45.4

36-47 (13)
43.3

22-35 (35)
28.9

16.6

triangulum x
elapsoides^

172-193 (4)
185.2

181-195 (7)
188.7

40-47 (4)
44.3

36-49 (7)
42.3

20-26 (11)
23.4

42.3

elapsoides3

170-191 (13)
180.0

173-187 (6)
180.7

38-51 (13)
4 2 .1

36-39 (6)
37.3

14-22 (19)
17.1

83.3

elapsoides

152-194 (181)
173.7

161-191 (155)
176.5

32-51 (169)
4 2 .0

31-46 (144)
37.9

12-22 (334)
16.1

84-9

Subspecies

triangulum

Subcaudals

Ventrals

Temporals
1+2 (jg)

^Intergrades from Clarke, Faugyier, and Greene counties, Virginia, Washington, D. C.,and adjacent
Maryland, and Ocean, Burlington, and Cumberland counties, New Jersey.
O

Intergrades from the Del-Mar-Va Peninsula and extreme northeastern Virginia.

^L. t. elapsoides from southeastern Virginia and northeastern North Carolina.
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Also, most specimens from this area have the red rings terminated by black
pigment on the edge of the ventrals, leaving a white midventral area.
In some specimens the ventral border of the red "ring" is not com
plete, but merely a faint series of black flecks; however, the red does
not cross the ventral surface.

One specimen (USNM 4466) of elapsoides

from Appomattox County, Virginia, has an irregular pattern of scattered
black pigment on the ventral surface with the red rings terminating at
the edge of the ventrals; the animal has 1 4 red body rings and 178 ven
trals.

Another individual (USNM 26181) from Mecklenburg County, Virginia,

has a single midventral black line separating the red rings.

In some

specimens, although the red rings are interrupted ventrally by black pig
ment on each side, the black bands do not cross the ventral surface, thus
leaving a midventral light area.
Five specimens from Raleigh, Wake County, Worth Carolina, also have
a pattern similar to that just described.

Brimley (1920) reported 16

milk snakes from Wake County and indicated that three fit 11virginiana.11
seven fit elapsoides. and that no color data were available for the
others.

A single specimen (AMNH 36540) from Beaver Creek, Wake County,

is typical of L. t. triangulum in both pattern and scutellation; it has
194 ventrals, three rows of body blotches, 38 dorsal body blotches, and
the typical triangulum head pattern.
Three specimens of elapsoides (MCZ 46730-1, GMW no number) from
Princess Anne County, Virginia, have the following data, respectively:
male, male, female; ventrals 172, 180, 183; subcaudals 38, 41, 36; dorsal
scale rows at midbody 21, 21, 1 9 ; temporals 1+2, 1+2 and 2+2, 1+2; red
body rings 15, 17, 15.

The rings in all three individuals are inter

rupted by black pigment on each side of the ventrals, leaving a midventral
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light area.

The head pattern is typical of elapsoides. except perhaps

that there are more scattered black flecks in the red than is normal for
most elapsoides.
Two specimens (MCZ 46720, 46722) from South Seashore State Park,
Princess Anne County, Virginia, are either L. t. triangulum or L. t.
triangulum x L . t. elapsoides intergrades.
are, respectively:

Data for these two specimens

female, male; ventrals 183, 187; subcaudals 43, 45;

dorsal scale rows at midbody 21; temporals 2+3, 1+2; 3 rows of body
blotches; number of dorsal body blotches 30, 31*
extend to the second scale row.

The dorsal blotches

In one (46722) there is a white collar;

the other specimen has a typical triangulum head pattern.
L. t. triangulum and L. t. elapsoides intergrade to the north of the
aforementioned localities in Clarke, Faugvier, and Greene counties,
Virginia, Washington, D. C., and adjacent Maryland, and in Ocean, north
ern Burlington, and western Cumberland counties, New Jersey (Figure 20).
The numbers of ventrals, subcaudals, and red body blotches in specimens
from these areas are intermediate between triangulum and elapsoides
(Table 17).

The percentage of individuals having 1+2 temporals is also

somewhat intermediate, although much more similar to that of triangulum
(Table 17).

The head pattern varies from that typical of triangulum to

that typical of elapsoides. Conant (1943) presented several illustra
tions of specimens with intermediate patterns which he considered to be
L. t. triangulum x L. t. temporalis (~ L . t . triangulum x-L. t.
elapsoides intergrades; see also my Figures 21-22).
The dorsal body blotches of these intergrades tend to extend to the
first or second scale row on each side, a condition which is intermediate
between that of L. t. elapsoides from southeastern Virginia and
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northeastern North Carolina and that of L. t. triangulum. It should be
noted that L. t . triangulum from northern New Jersey tend to have slightly
larger blotches than is

n o rm al

for the subspecies; these blotches often

extend lower on the body than the third or fourth scale row-

Also some

individuals from this area tend to be a lighter color overall than Is
typical of L. t. triangulum.
The sympatric occurrence of L. t. triangulum and L. t. elapsoides
over a broad area in mid-eastern United States and their intergradation
on the Piedmont and Coastal Plain of the Atlantic Coast is a situation
that may be unique among reptiles.

The two sympatric subspecies must

have been separated by a long period of time prior to their present
overlap of range in order to have become reproductively isolated.
If the differences between the two forms are examined, the fact that
they are sympatric is not surprising; their intergradation on the
Atlantic Coast becomes the unusual aspect.

In certain features these two

subspecies differ more from one another than do any other two groups
within the species.
There is a distinct difference in adult size.

L. t. elapsoides

reaches a maximum total length of 556 mm (in a sample of 3 2 6 ), and
specimens exceeding 500 mm are uncommon; L. t. triangulum frequently ex
ceeds 850 mm, and reaches a maximum of 11J+0 mm (in a sample of 712).
Thus, from the standpoint of size alone, the copulatory phase of repro
duction seemingly would not be easily accomplished.
L. t. triangulum appears to feed primarily on small rodents, whereas
L. t. elapsoides feeds primarily on lizards and perhaps small snakes.
Head shape is another major difference between these two subspecies
(Figure 19).

The head of L. t. triangulum is notably distinct from the

Figure 19
Comparison of differences in head shape in
Lampropeltis triangulum elapsoides (left, NCSM 19259,
from Alachua County, Florida) and L. t^_ triangulum
(NCSM 4505, from Henderson County, North Carolina).

body, whereas the head of L. t. elapsoides is only slightly distinct.
The relatively narrow snout of elapsoides is an adaptation toward a
fossorial existence.
adaptation.

Several other characteristics reflect a similar

The reduction or loss of certain head scales has occurred

in elapsoides. The loreals are absent from both sides of the head in
40. & per cent of the sample (N=307), from one side in 6.0 per cent.
The loreals, when present, are generally reduced in size.

The number

of temporals is also reduced to 1+2 on each side, whereas the nomnal
number in most races, subspecies is 2t2 or 2+3 (Table 17).

Infralabials

are reduced to 8 (9 is generally characteristic of milk snakes) in 59
per cent of the specimens of elapsoides examined (N=26l).

Such reduc

tion in head scales is typical of burrowing snakes.
Meristic differences between the two subspecies are also rather
pronounced.

Comparative meristic data are contained in the previous

section on general variation in the species and in Table 17.
Where allopatric these two subspecies inhabit different types of
ecological situations.

In general, L. t. triangulum is found in decidu

ous hardwoods or perhaps in "forest edge" situations, whereas L. t.
elapsoides is primarily an. inhabitant of pine woods.

Unfortunately,

the microhabitat in the various areas of sympatry is unreported.

I

visited the locality in Sewanee, Franklin County, Tennessee, where both
subspecies have been collected and found it to be a hilly area vegetated
by a deciduous hardwood forest.

The vegetation in Sevier County,

Tennessee, is also hardwood forest.

It appears that the southern L. t.

elapsoides has invaded the major habitat type occupied by L. t.
triangulum. It seems from the scanty information available that the two
forms are not ecologically separated by general habitat preference in
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the areas of sympatry.

This statement could be expanded to include

altitudinal differences in view of the presence of elapsoides at
relatively high elevations in the Great Smoky Mountains National Park,
and in Highlands (city), Macon County, North Carolina.
The presence of red pigment on the head and in the body blotches
of juvenile L. t, triangulum relates that race to L. t. elapsoides.
L. t. syspila. and L. t. multi strata. the only other subspecies in which
individuals have extensive amounts of red on the head.
In summation, populations of L. t. triangulum and L. t. elapsoides
genetically behave like valid subspecies on the Atlantic Coast of east
ern North America; in central and western Kentucky and Tennessee, and
northern Georgia and Alabama, they behave like valid species.
In Louisiana immediately east of the Mississippi River, L. t.
elapsoides intergrades with a population which I consider to be L. t.
syspila x L. t, amaura intergrades (Figure 33)*

This complex situation

is discussed under the subspecies account of L. t. amaura. A specimen
from western Mississippi, and several from western Tennessee and
Kentucky, are discussed under the subspecies account of syspila as pos
sible L. _t. elapsoides x L. t. syspila intergrades.
Natural history.— There are collecting dates available for every
month for this subspecies, the most frequent being May and June.

L. t.

elapsoides is a burrowing form, nocturnal in its surface activity, or
occasionally diurnal after heavy rains (Conant, 195$) •
Surprisingly, there is little information on reproduction available
for this subspecies.

The information presented below, unless otherwise

specified, has been provided by William Palmer (in litt.).

The single

date available for actual copulation (in captivity) is May 29*

135
Allen (1932) reported collecting a female containing eggs in June.
4 is the only report for egg laying (in captivity).

July

Clutches of 3* h»

and 6 eggs have been recorded by Palmer (I96I; in litt.).

Palmer (I96I)

recorded August 23-24 and (in litt.) September 11 as dates for hatching
(in captivity).
Eggs have been collected 12 inches deep in rotting pine stumps.
The only measurements of eggs available are 27.7 x 10.8 mm (Palmer, 1 9 6 1 ).
Total length measurements for newly hatched individuals are 146 and 159
(2) mm.
The distribution of this subspecies is primarily in the Atlantic
Plain and the northern and eastern portions of the Gulf Plain physio
graphic regions as outlined by Thombury (1 9 6 5 ).

It extends northward

through the Tennessee River Valley of Tennessee and into the Cumberland
Plateau of Kentucky.

It also inhabits at least the southwestern section

of the Piedmont Plateau.
The general habitat type occupied by individuals of L. t . elapsoides
is pine woods.

Palmer (in litt.. field notes) consistently referred to

its habitat in North Carolina as longleaf pine-wiregrass, or, he added,
with scrub oak or hardwood undergrowth.

Carr (1940) noted that Florida

specimens were found in 11...high pine; upland and mesophytic hammock;
under logs and loose bark— especially that of pine."

Haltom (1931)* re

garding the occurrence of the subspecies in Alabama, reported that it is
"...often found in the hill country among fallen limbs and brush."

Brode

and Allison (1 9 5 8 ) reported the habitat as "pine and live oak," for the
"panhandle counties" of Mississippi.

Specimens of this subspecies that

were received while I was at the Louisiana State University Museum of
Zoology were invariably taken in pine woods.
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Table 18.

Food records for Lampropeltis triangulum elapsoides

Species

Source

Mammals
Young mice

Ditmars (1907)

Reptiles
Skinks, other lizards^*

Meade (1945)

Lygosoma laterale

Blanchard (1921)

Eumeces

Brimley (1905), Ditmars (1907)

Anolis carolinensis^

Meade (1945), personal observation

Sceloporus

Ditmars (1907)

Small snakes

Ditmars (1907), Wright and
Bishop (1916)

Virginia striatula

Palmer (in litt.)

Fish
Killifishes

Wright and Bishop (1916)

Invert ebrat es
Angleworms

Wright and Bishop (1916)

Roaches, other insects

Brode and Allison (1958)

^Record involved captive specimen.

The microhabitat is variable, especially in the wanner months.

Most

summer records that do not involve the collection of active individuals
or specimens found dead on the highway are usually found under some ob
ject on the ground or under loose bark.

Palmer (In litt.) listed the-'

following sites of capture during the warmer months for North Carolina
elapsoides:

"under loose bark, inside rotting logs, saw dust piles,

under pine logs, under pieces of tin, and beneath a shingle on the ground.
In the winter and early spring these snakes frequently utilize rot
ting pine stumps for hibernating purposes.

Brode and Allison (1958) said

of the small burrowing snakes of the "panhandle counties" of Mississippi
that elapsoides prefer stumps "somewhat dryer..." than the other species.
■White (i96 0 ) reported collecting specimens in North Carolina only from
"...taller stumps... smaller or shorter stumps did not yield any specimens.
Most winter and early spring records result from specimens dug out of
this type of situation.

Allen (1932) also reported winter and spring

records for "... crevices and hollows beneath the bark of pine stumps and
logs."

Specimens taken from late spring through fall are rarely found

inside rotting pine stumps.

Allen listed May 25 as the latest record for

securing specimens from such habitat.

My personal experience in Louisi

ana indicates that such captures after May 1 are rare.

There are

occasional winter and spring records of specimens being uncovered in
plowed fields (Deckert, 1913; Brimley, 1942; Meade, 1945)*

King (1939)

reported a specimen found "hibernating in the ground" in November.
Specimens examined (3 26 ).— UNITED STATES.

Alabama: Autauga, AUM

28; Baldwin, AUM 4250, CM 19806, ISUMZ 16141; Bibb, AUM 2467, UAHC
65-3838; Conecuk, AUM 4224; Jefferson, USNM 3253I; Lee, AUM 2061; Macon,
AUM 2050; Mobile, CM I98I3 , SDSNH 15593, UMMZ 90635(2); Tuscaloosa,
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LBC 512, UAHC 65-3308.

Florida: County unknown, "Florida,11 M S P 26241,

NCSM 971, USNM 17924, "Gulf Hammock," M S P I9604, "Coconut Grove," MCZ
45234-5; Alachua, AMNH 4184, CM 35152, FSM 622, II4 8 , 2867, 7629, 14339,
18086, 19259, 20546, 25059, uc 2 4 679, UIMNH 25682-9 0, UMMZ 57728, 79580,
USNM 13644, 20137; Brevard, MCZ 6799, UC 525, USNM 11988, 18030, 42127;
Broward, OU 4024, UMMZ 109355; Collier, BC no number, UIMNH 29016, UMMZ
103881; Dade, AMNH 8455, 62693, 63470-1, CM 1 9 8 3 5 , FSM 4636, 25062, MCZ
12640, 12770, 13496, PMNH R205, UAHC 51-369, 51-371, UIMNH 24575, UMMZ
67741, 111373, USNM 26303, 28251, 28910, 30944-6, 36565-6, 33160, 85324;
Duval, AMNH 22433, MCZ 14008, USNM 9689, 129387; Escambia, CM 19840,
UAHC 49-1620-1; Franklin, FSM 25054-5, 25060, USNM 7851; Glades, FSM
8867; Gulf, FSM 8809; Hardee, FSM 4637; Hernando, MCZ 56921; Hillsborough,
USNM 23806, 85322-3; Indian River, MCZ 16271, TU I8369; Jefferson, FSM
8810; Lake, FSM 9 1 , 1 5 6 8 , MCZ 14677, USNM 69665; Lee, UIMNH 21254; Leon,
FSM 25056; Levy, FSM 14394, 14487, ISUMZ 7278, UMMZ 100699; liberty, FSM
10096, UMMZ 59045; Marion, AMNH 74738, ANSP 11926, 16634-9 , CAS-SU 7506,
CM 2086, FSM 2737, 7500-1, UMMZ 52254, USL 1904(2); Martin, AMNH 18090,
MCZ 14457; Nassau, USNM 16700; Okeechobee, LBC no number; Orange, SDSNH
36697; Palm Beach, ISNHS 4467, LACM 2465, 2534, 2700-1, PMNH R206, UMMZ
86376; Pinellas, CM 2056, FSM I39I; Polk, USNM 22322; Putnam, USNM 17391;
St. Johns, USNM 55903; Santa Rosa, USNM 10743; Volusia, FSM 4 6 3 8, 7048,
LSUMZ 7437, USNM 2 3 0 5 . Georgia: Camden, FSM 4 6 3 9; Charlton, CM 27787,
USNM 130146; Chattahoochee, USNM 5560; Clarke, MCZ 45945; Clinch, AMNH
75516; Emanuel, AMNH 99066; Tift, UMMZ 97199; Wilcox, AMNH 6 3 9 6 1 .
Louisiana: Parish unknown, "New Orleans?" UMMZ 52253, USNM 12928; East
Baton Rouge, LEW 2171-2, ISUMZ 2686, 6156, 14142; East Feliciana, IRSNB
no number, ISUMZ 2683-5 , 14212; St. Helena, DEH 1373, GCS 693, 746-8,

785, 787, 816, 871-2, LEW 2268, ISUMZ 6059, 7757, 7760, 1*139-40; St.
Tammany, AMNH 63875, LACM 38532, ISUMZ 7759, 8674, TU 3 4 , 357, 3851,
7589, 10392, 11161, 11201, 16972; Tangipahoa, BYU 21278, EAL 1229;
Washington, TU 12153; USL 7527; West Feliciana, KEW 2444, TU 5442.
Mississippi: Franklin, TU 18350; Forrest, USM 57-402, 57-412, 57-462;
George, USM 53-1097, 66-180; Hancock, CM 7249, 19876, ISUMZ 7763, TU
14263, 14307, 15055 (2), 17728, 17914, USM 55-136, 55-231, 66-81(2),
66-93; Harrison, AMNH 4 6 7 4 6 , SAM 517, UMMZ 76805-6, 117525, USM 66-9 4 (3 ),
66-95, 6 6 -9 6 , 66-99, 66-103, 66-242, 66-278; Jackson, MS 1664, USM 55232, 66-118, 66-270, 66-294, 66-295; Lamar, USM 56-21, 65-184; Lincoln,
USM 66-47; Oktibbeha, MS 390, 1252, 1266; Pearl River, USM 53-U-30, 6635, 66-77, 66-98, 66-101, 66-108(3), 66-293; Perry, NCSM 5874; Pike,
INHS 1337; Stone, UMMZ 117524, USM no number; Wayne, USM 65-185;
Wilkinson, LOW 754*

North Carolina: Bladen, NCSM 6168; Brunswick, DU

R1759-60, NCSM 968-9, 1461, 3H0, 3861, 4208; WF no number; Carteret,
NCSM 978; Columbus, NCSM 3881; Craven, NCSM 1576, 2386; Eyde, CM 15096-7,
NCSM 972, 5938; Jones, NCSM I8II-I3 , 2385; Macon, UMMZ 97590; Mecklenberg,
DU R233; Montgomery, NCSM 1898; Onslow, MCZ 308; Pamlico, NCSM 4101,
4504; Pasquotank, (not examined, photograph provided by D. ,R. Brothers,
in litt.): Pender, NCSM 96 7 , 2387, 4766; Pitt, NCSM 973-7; Stokes, NCSM
1717; Tyrrell, NCSM 5396; Wake, CM 7172-3, USNM 21163, 23807, 56197.
South Carolina: Charleston, DU R1906, UMMZ 81114, USNM 2384; Horry,
AMNH 93066; Jasper, AMNH 93067, 97526-8, DEH 2804, 2807, JTC 425, NCSM
970, 2272, UNM 10088; Laurens, CM 9559; York, UMMZ 84447.

Tennessee:

Franklin, MCZ 60850-1, US no number (2); Knox, MCZ 14007; McMinn, FSM
10833; Sevier, INHS 6 6 3 5 . Virginia: Albermarle, USNM 25321, 148476,
158163; Appomattox, USNM 4466; Charles City, USNM I 58I63; Lancaster,

Figure 20
Head pattern of Lampropeltis triangulum elapsoides
(NCSM 6168) from 0.8 miles north-northeast Ammon (Cypress
Creek Bay), Bladen County, North Carolina.

Figure 21
Pattern at midbody of iampropeltis triangulum
elapsoides (NCSM 6168) from 0.8 miles north-northeast
Ammon (Cypress Creek BayJ, Bladen County, North
Carolina.

Figure 22
Head pattern of Lampropeltis triangulum triangulum
x L

t. elapsoides (NM 38-3) from Greenbank, Burlington

County, New Jersey.

Figure 23
Pattern at midbody of Lampropeltis triangulum
triangulum x L

t

elapsoides (NM 38>3) from Greenbank,

Burlington County, New Jersey.
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AMNH B432J+J 86797; Mecklenburg, U S M 26131; Princess Anne, GMW no number,
MCZ 46720, 76722, 46730-1.
Literature records.— UNITED STATES.
Okaloosa (Carr, 1940).

Florida: Charlotte and

Kentucky: Floyd and McCleary (Collins and

Hirschfeld, 1964); Rowan (Welter and Carr, 1939); Whifcley (Dury and
Gessing, 1940).

Tennessee: Polk (Ash, 1945).

L. t. triangulum x L. t. elapsoides. Specimens examined (29).—
UNITED STATES.

Maryland: County unknown, "Lock Rock Dam," FSM 1352;

Baltimore, U S M 142337; Calvert, U S M I38858; Frederick, UIMNH 2880-1;
Worcester, U S M 107907-8.

New Jersey: County unknown, "New Jersey,"

MCZ 46727; Atlantic, SM 6268; Burlington, AMNH 6388O-4 , 67649, 92761-3,
MCZ 47628-9, NM 3 8 .3 , 53.458; Cumberland, MCZ 4 6 709, 46715; Ocean, AMNH
63879, 67650, 93053, 101060-3, FSM I646, 7297, ISUMZ 7388, MCZ 46716,
46725-6.

Pennsylvania: County unknown, "Bromall," MCZ 46714 (data

probably incorrect).

Virginia: Clarke, U S M 238O (holotype of Ophibolus

clericus): Faugvier, CM 26758; Greene, CM I9232, 26705; Loudon, GMW no
numbers (2); Washington. D. C.:

MCZ 5854, UMMZ 52203, U S M 5449

(syntype of Ophibolus doliatus collaris). 6 7 3 8 2 .

Lampropeltis triangulum syspila (Cope)
Figures 24-25

Ophibolus doliatus syspila Cope, 1888: 38I (part of the type series is
not syspila).
Ophibolus doliatus collaris: Cope, 1888: 383 (part, one of the syntypes
is syspila).
Ophibolus triangulum doliatus: Garman, 1892: 295.
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Lampropeltis doliata syspilus: Hay, 1&92: 516-7Coronella triangulum collaris: Boettger, I8 9 8 : 72.
Osceola doliata syspila: Cope, 1900: 891, fig- 216.
Osceola doliata coccinea: Cope, 1900: S96-7, Fig* 220.
Lampropeltis doliatus coccineus: Stone, I9 0 3 : 542.
Lampropeltis triangulum syspila: Ruthven, 1919: 3Lampropeltis triangulum amaura: Schmidt, 1919: 72.
Holotype.— United States National Museum I33SO, an adult male from
Richland County, Illinois, collected by Robert Ridgeway.
Definition.— Black band occurs on posterior portion of parietals or
parietals are nearly covered with black pigment; remainder of head is red,
sometimes with scattered black flecks or with a dark chevron on posterior
edge of prefrontals; single row of red dorsal blotches separated by black
border on first scale row on each side, occasionally on edge of ventrals;
occasionally a ventrolateral row of small, alternating blotches occurs on
each side, usually involving first scale row and edge of ventrals when
present; red body blotches range from 16 to 31* mean 2 3 .1*

Temporals are

usually 2+2 or 2+3; dorsal scale rows are usually 21 at midbody.
Range.— Southern Illinois, extreme western Kentucky, the northwestern
comer of Tennessee, Missouri, central and northern Arkansas, northeastern
Oklahoma, eastern Kansas, southwestern Iowa, eastern Nebraska, and extreme
southeastern South Dakota (Figure 3).
Description.— I have selected a male (M4ZG 70S) from Montserrat
Quarry, Montserrat, Johnson County, Missouri, for descriptive purposes.
Supralabials 7, third and fourth entering orbit; infralabials 9*
first four touching anterior chin shields, fourth and fifth touching
posterior shields; anterior chin shields about one and one-half times

146
longer than posterior; latter separated, by one small scale; loreal 1,
approximately two and one-half times as long as high; preocular 1; post
oculars 2; temporals 24-2; scale reduction formula

21 w jiao] 19

(201):

ventrals 201; subcaudals 50.

Total length 690 mm; tail 98 hub; tail

length/total length ratio 0 .1 4 2 .
Head red with a few small flecks of black pigment; black bar ex
tending across posterior portion of parietals onto temporals and dorsal
half of sixth and seventh supralabials; first through fifth supralabials
with black lateral margins; chin and throat white, with black pigment on
lateral margins of infralabials; first white band, just posterior to
parietals, two and one-half scales long; white bands on body two scales
long; first red blotch nine scales long; red body blotches averaging
five scales long at midbody; black borders of red blotches averaging
one scale long; red blotches reaching edge of ventrals or first scale
row on each side; red body blotches 2 3 , seven on tail; blotches distinct
on tail; lateral row of small ventrolateral, black-bordered red blotches
alternating with large dorsal blotches; venter white with faint yellowish
cast and large irregular black marks, mainly below dorsal blotches.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-7 (7 in 98.9 per cent); infra

labials 8-10 (9 in 79*8 per cent); preoculars 0-2 (1 in 97.3 per cent);
postoculars 1-3 (2 in 9 6 .8 per cent); loreals 0-1 (1 in 98.5 per cent);
temporals 24-3 (48.1 per cent), 24-2 (33-8 per cent), 1+2 (14*1 per cent),
2+1 (2.2 per cent), 1+1 (0.8 per cent), 1+3 (0.8 per cent), 04-2 (0.2 per
cent); dorsal body scales 21-21 -1 9 (18 or 17); ventrals in males range
from 171 to 212, mean 1 9 6 .8 (126), in females from 170 to 211, mean 198.0
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(71); subcaudals in males range from 40 to 54, mean 47*3 (118)^ in fe
males from 37 to 51, mean 44*6 (70); total length in males ranges from
144 to 987 mm, in females from 183 to 812 mm; tail length/total length
ratio in males ranges from 0.124 to O.I6 4, mean O.I42 (117), in females
from 0.117 to 0.157, mean 0.135 (65).
The head pattern in these snakes is complex.

There are, however,

certain basic similarities throughout the subspecies. A narrow black
bar crosses the posterior portion of the parietals, occasionally includ
ing one or two scale rows posterior to the parietals, and extending
ventrolaterally onto the sixth and seventh supralabials on each side.
The head may be entirely red anterior to the black bar, or more commonly
the red terminates at the posterior edge of the prefrontals, where it is
bordered anteriorly by a narrow black chevron.

Frequently there is a

black-bordered white spot above each eye; in some specimens this area is
white, or at least lighter than the surrounding pigment (usually red),
and lacks a black border.
In some specimens there may be a second black chevron across the
frontal, occasionally with a narrow red center.

A few individuals have

numerous black flecks scattered on the red ground color of the frontal
and posterior edge of the prefrontals.

There may also be black pigment

(irregularly mottled with red) on the prefrontals, frontal, and parietals.
The snout, when not red, is usually cream colored or a light yellowish
brown.

In a few specimens the black pigment covers much of the parietals

rather than the narrow black bar on the posterior edges.

The supralabials

are cream colored, often with a yellowish cast, and with black pigment on
their lateral margins.

The throat and chin are also cream colored,

usually with some black pigment on the lateral margins of the infralabials.
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The white band immediately behind the black bar on the parietals
usually begins on the first or second scale posteriorly and varies from
one to four scales long, usually one and one-half or two.

In a few

specimens the first white band involves the tips of the parietals.

The

white bands on the body vary from one to three scales long, usually one
and one-half or two.

There usually are minute flecks of black pigment

on the white scales, which become more pronounced with increase in
total length.

Wright and Wright (1957) noted that the light intervals

were, "...pale olive buff or tilleul buff, becoming, on the widened
lateral portion, pallid purplish gray or even white."
The first red blotch ranges from four to 13 scales long, mean 8 .5
(91) • The red body blotches range from two to seven scales long, mean
4 .3 (114)23*1 (202).

The number of red body blotches ranges from 16 to 31, mean
The red blotches extend either to the edge of the ventrals,

or to the first or second scale row, usually the first row.

Small

lateral blotches alternate with the dorsal blotches on each side in
some specimens.

These lateral blotches vary from being entirely black

to red with black borders; they occur on the lateral edge of the ventrals
and involve the first one or two scale rows.

The red-blotches may be

come gray or brown in color in larger specimens.
The venter is cream colored with relatively large rectangular marks
scattered in a checkerboard or irregular pattern.

There is a tendency

for the black marks to be mostly concentrated laterally on the ventrals.
The red pigment on the tail tends to cross the venter to form rings
rather than blotches.

The red color on the tail is less often obscured

by black pigment than in many of the other subspecies.

Discussion.— A specimen (UMMZ 66697) from 5 miles east of Belzoni,
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Humphreys County, Mississippi, is tentatively considered a L. t. syspila
x L. t. elapsoides intergrade.

Pertinent data are as follows:

total

length 432+ mm (tip of tail missing); ventrals 205; dorsal scale rows
21-21-17j temporals 24*3; infralabials 8; red body blotches 18.
blotches end at the edge of the ventrals.

The red

The head is red with a black

bar across the posterior portion of the parietals.

More material is

needed from this area before any accurate conclusions can be drawn.
This specimen may be part of a southward extension of syspila. and the
low number of blotches, their extension onto the ventrals, and the 8
infralabials may simply represent infrasubspecific variation.
Baird and Girard (1853) reported a specimen from Kemper County,
Mississippi, which they indicated had 18 or 19 red rings, 208 ventrals,
and 49 subcaudals.

Although the number of ventrals and subcaudals is

reminiscent of triangulum. the ventral pattern appears to be more like
that of elapsoides. Their description of the black rings on the venter
related that "On the abdomen they are generally interrupted, the cor
responding ends of the same ring sometimes meeting, sometimes alternating.
Occasionally there are scattered black blotches on the belly between the
pairs."

The head in this specimen is red.

I consider it to be a L. t.

syspila x L. t. elapsoides intergrade.
The Mississippi River flocdplain in Kentucky and Tennessee seems to
be inhabited by typical syspila. The few specimens available from east
of the floodplain are difficult to interpret.

A specimen (SM 928) from

Madisonville, Hopkins County, Kentucky, may be readily assigned to
syspila. Specimens (KU 19195s 19763) from Edmonson County, 75 miles to
the east, are typical of L. t . triangulum.
Two specimens (DHS 540, UIMHH 17997) from Lyon and Marshall counties,

Kentucky, appear to be L. t. syspila x L. t. elapsoides intergrades,
possibly with some influence from L. t . triangulum. The data are as
follows, respectively:

female, male; total length (mm) 4 0 8 , 33 1 ; ven

trals 181, 203; subcaudals 37, 4 6 ; dorsal scale rows 19-19-17, 21-21-17;
temporals 1+2; red body blotches 18, 20.

UIMNH 17997 has the first body

blotch involved in the head pattern, which is reminiscent of L. t .
triangulum; moreover the body blotches reach the first or second scale
row.

The Iyon County specimen has the red and black rings ending on the

edge of the ventrals, with a large amount of irregularly scattered black
pigment on the venter.
Four specimens from Trigg County, Kentucky (DHS 443)> Houston
County, Tennessee (DHS 555, 559), and Stewart County, Tennessee (DHS 285),
are from 25 to 50 miles southeast of Iyon and Marshall counties, Kentucky,
and appear to be L. t. syspila x L. t. triangulum intergrades with pos
sible influence from elapsoides. Data for these specimens are, respec
tively:

male, female, male, male; total length (mm) 596, 678, 563, 762;

ventrals 204, 203, 209, 1 9 7 ; subcaudals 50, 39, 40, 4 6 ; dorsal scale rows
21 at midbody; temporals 2+3, 24*2 and 2+2, 1+2, 1+2 and 1+3; red body
blotches 26, 32, 28, 35; scale row to which body blotch extends 1, 3, 1,
2.

The head pattern of DHS 559 is syspila-like: the other three are

intermediate between triangulum and syspila. In each of the four speci
mens the-venter tends to have a large amount of black pigment, much of
which is connected.

The presence of 1+2 temporals may represent some

influence from elapsoides. however this condition does occur in 1 4 -1 per
cent of all syspila examined.

Many more specimens are needed from these

areas to correctly ascertain their status.

Gentry (1956) reported a

specimen from Henry County, Tennessee, to be syspila: it is probably
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similar to the four specimens described above.
L. t.. syspila x L. t. triangulum intergradation also occurs from
southeastern Indiana across central Illinois into southeastern and central
Iowa, possibly including northeastern Missouri.

Breckenridge (1953) indi

cated that the Lampropeltis triangulum in southeastern Minnesota may be
intergrades.

The few specimens I have examined from this area appear to

be typical of L. t. triangulum.
Seventy-one specimens have been examined from the intergrade zone;
the majority are from Indiana.

The pattern of the head and body ranges

from that typical of triangulum to that typical of syspila. The number
of ventrals [males, range 191 to 2 1 4 , mean 1 9 9 -9 (3 3 ); females 183 to 2 1 1 ,
mean 200.7 (19)) suggests triangulum. The number of body blotches is in
termediate [range 24-42, mean 29-5 (51)) between the two subspecies.

The

ventrolateral margin of the body blotches extends to the first, second,
third, or fourth scale row on each side.

Smith (1956, 1961) presented

detailed information on intergradation in Illinois.
L. t . syspila intergrades with L. t. amaura in the Mississippi River
floodplain of Louisiana west of the river and throughout the Delta region
where L. t. elapsoides contributes genetic material (Figures 3 , 33)*
These specimens are discussed under the subspecies account of amaura.
L. t . syspila intergrades with L. t. gentills in eastern Oklahoma,
eastern Kansas, and extreme southeastern Nebraska.

These specimens are

discussed under the subspecies account of gentilis.
L. t. syspila intergrades with L. t . multistrata in northeastern
Nebraska and adjacent South Dakota.

These specimens are discussed under

the subspecies account of multistrata.
Natural history.— Collecting dates are available for every month

Table 19.

Summation of ventrals, subcaudals, red body rings,
temporals, and number of scale rows for Lampropeltis
triangulum syspila and

Subspecies

Ventrals
M

triangulum from Louisiana.

Subcaudals
F

M

Red Body
Rings

Scale Rows
Midbody
191

Temporals
1+2 ( % r

F

syspila

171-212
196.8

170-211
198.0 (71)

40-54
47.3 (118)

37-51
44*6 (70)

16-31
23.1 (2 02)

0 .0

14.1

amaura x
syspila
intergrades

170-201
1 9 2 .1 (1 6 )

181-204
193.0 (14)

43-53
4 8 .0 (1 6 )

39-52
45.1 (14)

13-24
16.4 (31)

3.0

0 .0

Louisiana
amaura

173-193
183.0 (33)

179-197
1 8 6 .2 (2 1 )

39-51
45.7 (32)

1 1 -2 1
39-53
42.5 (2 2 ) 1 5 .8 (55)

27.0

7.0

Louisiana
elapsoides

167-186
174-1 (14)

170-186
177.7 (13)

38-44
4L.9 (13)

12-18
3 6 -4 6
39-1 (1 1 ) 15-4 (2 6 )

100.0

1 0 0 .0

elapsoides
intergrades^

175-198
185.8 (24)

176-190
181.5 (9)

37-52
45.4 (8)

37-45
40.5

12-19
15.8 (32)

62.5

74-6

These figures represent the per cent of individuals possessing the character indicated.
data is from midbody.
^This population is considered to be

elapsoides x L

L

amaura x L

h

The

syspila.
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except January and February [data from specimen tags, Hurter (1911), and
Clark (1958)].
July.

The most frequent months of collection are May, June, and

It is apparently nocturnal, at least in the warmer months.

Smith

(1961) referring to Illinois specimens said, "There is some evidence that
it is at least partially nocturnal."
Little information is available on the food habits of this sub
species.

Ditmars (190?) reported captive syspila feeding on young mice,

and one ate an Opheodrvs venalis. Hurter (1911) listed Eumeces fasciatus
and mice as prey of syspila. Force (1930) reported that specimens fed
readily on mice, lizards, and small snakes in captivity.

Cook (1962)

said, "...[syspila appears] after sunset to forage for mice.
feeds on the young of other snakes."

It also

Anderson (1965) noted that a speci

men placed in a sack with other small snakes ate six Carphophis amoenus.
He also reported that a newly captured specimen regurgitated a Peromyscus
leucopus.
There are few reports on reproduction.

Gloyd (1928) reported six

eggs laid on July 3 , which averaged 35 x 10 mm.
a captive specimen laid eight eggs.

Loomis (1943) noted that

Anderson (1965) stated syspila has

"From six to 12 eggs measuring 35 x 10 mm [and which] are laid in June and
July."
length.

He added that the newly hatched young average 217 mm in total
Wright and Wright (1957) said "I have taken eggs of this species

in Illinois that were buried in a pile of manure and more or less glued
together."
This subspecies inhabits the physiographic regions designated by
Thombury (1 9 6 5 ) as the Ozark Mountains, the southwestern edge of the
Ice Plains, the eastern portion of the Arkansas Plateau, and the south
eastern comer of the Platte Plateau.

It is primarily a woodland form

intergrading with the subspecies gentilis at the eastern edge of the
Great Plains.
side forest.

Clarke (1958) recorded specimens from oak-hickory hill
Smith (1961) said, in regard to Illinois specimens, that

"More individuals have been collected under flat rocks on wooded or
grassy hillsides of the Lower Mississippi Border division than else
where in the state...."

Anderson (I9 65) noted that "The preferred habi

tat is sparsely timbered limestone ledges....

It has also been col

lected in fields adjacent to timber, on rocky ledges in pastures, and
even in the outskirts of town."
The microhabitat in the warmer months is generally under an object,
usually a rock or log.

Blanchard (1921) said that "Mr. Mackelden of St,

Louis writes that 1.. .nearly all the milk snakes I have caught were
found under rocks, boards, or logs, etc., in the earliest part of the
day.1,1 Linsdale (1927) reported a specimen collected in Doniphan County,
Kansas, by road workers, from "a hole in the ground."

Burt and Hoyle

(1935) listed an individual from "Wabaunsee County, Kansas, collected
"...under a flat limestone rock in a prairie ledge...."

Ifyers (1 9 5 7)

found a specimen "under a rock on the crest of a wooded ridge.'!

Clarke,

Breukelraan, and Andrews (1958) reported specimens from "rocky areas,
either wooded or open" (specimens in their report are L. t. gentilis x
L. t. syspila intergrades from Kansas).

Anderson (1 9 6 5) reported that

syspila prefers a "...moist environment, so it is often encountered under
deeply imbedded rocks.

It is seldom near enough to the surface to be

discovered except in spring collecting."
Specimens examined (215)•— UNITED STATES.

Arkansas: Benton, KU

74162; Craighead, ASUZ 1518; Hot Springs, SM 2939; Greene, UMMZ 72244;
Independence, KWA 5201; Laurence, UU 75; Logan, KEW 3435, USM 55-229;

Madison, KU 69428; Poinsett, MAZG 703, ASUZ 1624; Polk, AMNH 95951;
Sebastian, CAS-SU 4344-6 ; Washington, UA 561.

Illinois; Alexander,

INHS 68941 , SIU 161, Effingham, INHS 61871; Fayette, UIMNH 1569; Jack
son, SIU 166, 1015, 1020; Jasper, INHS 19511; Johnson, INHS 45591, JCL
no number (2)1; Monroe, INHS 36711, UIMNH I8583; Randolph, INHS 49381;
Union, INHS 13311, 1334-51 , 15291, 42301 ; ISUMZ 7387, SAM 71; USL 7907Indiana: Posey, MCZ 121.

Iowa:

Woodbury, KDU 312, UMMZ 52204-

Cass, UMMZ 93006; Sac, UMMZ 93007;
Kansas; Anderson, KU 2238, 2241, 2245,

2247-8, 30052-3, UIMNH 15508; Bourbon, UMMZ 67020; Cherokee, KU 24401,
75131; Coffey, KU 2234; Crawford, KU 23287-90, LACM 38549, UA 1 5 1 ,
Doniphan, KDU 24-6, 99, 156, KU 2244; Douglas, AMNH 97551, BYU 12740,
JTC 428, KU 2235, 2240, 2242, 2252-3, 2255, 7556, 8379, 17417, 27973,
33225, 84671, IACM 38553-4, H W 1429, UIMNH 15510, 17783, 62211-2, WACM
38555; Franklin, CAS 71538, KU 55398-403, MCZ 32374, UMMZ 75875; Jackson,
KU 72851; Jefferson, BYU 12739, IACM 38556-9, 38575-7, KU 8388, 33951,
USD 2763; Johnson, KU 30054, 82203, 91606, UOMZ 26962; Labette, KU 2243;
Leavenworth, KU 21484; Linn, CAS 71575, KU 2250, 82204-7; Miami, BYU
12741, CAS 71574, KU 21834, 22832, LACM 38563-6 , MCZ 32373, UIMNH 21198;
Osage, KU 2 2 4 6 . Kentucky:

Fulton, JCL 1757; Hopkins, SM 928.

Missouri:

County unknown, "Creve Coeur Lake", UMMZ 96825; Barry (or Pettis), MAZG
776-9; Barry, KU 82222-3, MAZG 709; Bates, KU 82210, 82230; Carroll, KU
82217; Carter, UMMZ 100264; Cass, KU 82224; Clinton, KU 82235; Crawford,
CAS 13053, CM 7158, FSM 13050; Daviess, KU 82220; Dunklin, MAZG 702;
Hickory, KU 82233; Howard, MAZG 147-8; Jackson, KU 82208-9, 82211-4,
82216, 82218-9, 82225-6, 82229, 82232, 82237; Jefferson, CM 7160, FSM
10909; Johnson, AMNH 67165, MAZG 706, 70S, 710, 712; McDonald, SDSNH
Specimens not seen, data provided by P. W. Smith (in litt.)
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; Miller,

22354

MAZG 1 4 6 ; Moniteau, MAZG 711; New Madrid, KU 74113, MAZG

701; Pettis, MAZG 707, 775; Platte, KU 82231; Ray, KU 82227, 82236; St.
Genevieve, UIMNH 15655; St. Joseph, KU 82228; St. Louis, CM 7159, FSM
13045-6, 13049, KU 2254, USNM 7849

specimens, syntypes of Ophibolus

doliata collaris); Saline, KU 82221; Scott, JTC 427; Stoddard, KU 82215;
Washington, FSM 13047-8; Webster, KU 82234*

Nebraska: Gass, LACM 3 8 5 6 8 ;

Dodge, UMMZ 74044; Richardson, LACM 3 8 5 6 9 ; Sarpy, LACM 3 8 5 6 7 . Oklahoma:
Ottowa, BYU 9177, LACM 3 8 5 3 8 . Tennessee:

Lake, CM 21728; Obion, UIMNH

21, 2155-6.
Literature records.— UNITED STATES.
1957).

Arkansas: Garland (Dowling,

Illinois: Calhoun (Blanchard, 1921); Richland (Cope, 1888);

Wabash (Yarrow, I88 3 ).

Iowa: Adams (Tanner and Loomis, 1957)*

Wabaunsee (Tanner and Loomis, 1957)*

Kansas:

Missouri: Howell (Anderson, 1 9 6 5 );

Jasper (Blanchard, 1921); McDonald (Tanner and Loomis, 1957); Oregon
(Anderson, 1965)*

Nebraska: Cuming and Nemaha (Taylor, 1892); Washington

(Tanner and Loomis, 1957).
L. t. syspila x L. t. triangulum.— Specimens examined (71).
STATES.

UNITED

Illinois: Champaign, FMNH 11258, INHS 13321, 13361, UIMNH 2154;

Coles, INHS 18661 , 2057-81, 20601, UMMZ 55270; DeWitt, INHS 13331;
Douglas, INHS 20591; Hancock, INHS 26401; Menard, MCZ 5586; Piatt, INHS
60251 , UIMNH 16750; Pike, INHS 37151; Rock Island, INHS 36941, UIMNH
50827; Tazewell, INHS 43621; Vermillion, 54781 . Indiana: Bartholomew,
UMMZ 101737; Brown, BSTC 1 9 8 , CM 9742, 9803, 25863-5, JTC 4 2 6 , UMMZ 95523,
100626, 107917-8; Clark, UMMZ 99086, 100624, 101739, H7531; Floyd, MCZ
5607, UIMNH 34701, UMMZ 95844, 101738; Franklin, BSU 586; Harrison, UMMZ
101771, 101773, 111882; Jackson, UMMZ 105580-1; Lawrence, UMMZ 100448;

Specimens not examined, data provided by P. W. Smith (in litt.)

Figure 24
Head pattern of Lampropeltis triangulum syspila
(MAZG 70S) from Montserrat Quarry, Montserrat, Johnson
County, Missouri.

Figure 25
Pattern at raidbody of Lampropeltis triangulum
syspila (MAZG 70S) from Montserrat Quarry, Montserrat,
Johnson County, Missouri.
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Martin, UMMZ 110260; Monroe, CAS-SU 1803, UMMZ 100625; Morgan, UMMZ 98474,
101884; Orange, UMMZ 106633; Owen, UMMZ 105569; Parke, UMMZ 111883; Perry,
UMMZ 101736; Ripley, BCB 4640, UMMZ 110541-2; Scott, UMMZ II63I4 . Iowa:
Jefferson, UMMZ 124593; Madison, UMMZ 93008 (5); Polk, MCZ 1 9 9 . Kentucky:
Trigg, DHS 4 4 3 . Tennessee: Houston, DHS 555, 559; Stewart, DHS 2 8 5 .
L. t. syspila x 1 . t. elapsoides.— Specimens examined (4 ).
STATES.

Kentucky: Iyon, DHS 540;. Marshall, UIMNH 17997.

Humphreys, UMMZ 86697*

UNITED

Mississippi:

Tennessee: Decatur, UMMZ 72253.

Lampropeltis triangulum gentilis (Baird and Girard)
Figures 26-27

Ophibolus gentilis Baird and Girard, 1853: 90.
Ophibolus gracilis (sic): Hallowell, I85 6 : 247.
Ophibolus doliatus gentilis: Yarrow, 1883: 90 (part).
Ophibolus triangulus doliatus: Taylor, 1892: 342-4 (part).
Ophibolus doliatus sysputus (sic): Cope, 1893 : 387*
Coronella gentilis: Boulenger, 1894: 201-2.
Osceola doliata gentilis: Cope, 1900: 8 9 4 .
Lampropeltis doliatus gentilis (sic): Ellis and Henderson, 1915: 216.
lampropeltis triangulum gentilis: Stejneger and Barbour, 1917: 90.
Lampropeltis triangulum syspila: Taylor, I93O: 5 6 .
Lectotype.— United States National Museum 1853, an adult male from
north fork of the Red River, near Sweetwater Creek, "Wheeler County, Texas,
collected 14 June 1852 by R. B. Marcy.

The other two syntypes are not

L. t. gentilis (see Discussion).
Definition.— Snout is black and white mottled, the remainder of head
is black with a few scattered white flecks especially between eyes; red
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body rings are normally interrupted by black pigment midvent rally; some
red rings are often crossed by black pigment middorsally, especially
posteriorly on body; red body rings range in number from 20 to 3 2 , mean
25.6.

Temporals are normally 2+2 or 2J-3; dorsal scale rows are 21 at

midbody.
Range.— Panhandle area of northern Texas, the western one-half of
Oklahoma, northward into central and western Kansas, eastern Colorado,
and south-central and southwestern Nebraska (Figure 3).
Description of the holotype.— Male.

Supralabials 7, third and

fourth entering orbit; infralabials 9, first four touching anterior chin
shield, fourth and fifth touching posterior chin shield; anterior chin
shields about twice as large as posterior; loreal 1; preocular 1; post
oculars 2; temporals 2+2, 2+3; dorsal scale rows 21-21-1 9 ; ventrais 196.
Total length 682+ mm, tail incomplete.
Snout and head dark with scattered light flecks, especially on edge
of prefrontals; supralabials black with light flecks on dorsal and posteriodorsal edges of sixth and seventh; infralabials and chin shields
flecked with black pigment; first light ring crossing tip of parietals,
extending three scale lengths onto body middorsally; white body rings
averaging two scales long middorsally; black pigment crossing red mid
dorsally; black rings one to one and one-half scales long laterally; red
body rings 2 4 , three scales long laterally; most red rings interrupted
by black ventrally, some scattered red spots; red rings on tail nearly
obscured by black; white rings complete across venter, with a few black
flecks ventrally.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-7 (7 in 99-3 pen cent); infralabials
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8-10 (9 in 88.8 per cent); preoculars 0-2 (1 in 97-9 per cent); post
oculars 2-3 (2 in 97-8 per cent); loreal 1; temporals 2t3 (55*2 per cent)
2 (37-2 per cent), 1+2 (6.2 per cent), 2*4 (0.7 per cent, 1+3 (0.7 per
cent); dorsal scale rows 21(2 3)-21(23)-1 9 (1 7 or 18); ventrals range in
males from 181 to 208, mean 19 3 -2 (42), in females from 182 to 206, mean
195*8 (29); subcaudals in males range from 44 to 51a mean 47-7 (41), in
females from 40 to 49, mean 44*0 (27); total length in males ranges from
182 to 807 mm, in females from 186 to 750 mm; tail lengbh/total length
ratio in males ranges from 0 .1 2 4 to 0.1 5 9 , mean 0 .1 4 2 (41), in females
from 0.118 to 0.149, mean 0 .1 3 3 (27).
The head may be entirely black, or may be black -with fine white
flecks on the intemasals, prefrontals, and supralabials, or may have
black pigment on the parietals with scattered dark marks on a light snout.
The black pigment on the head extends forward behind the eye to about the
middle of the supralabials.

The light areas on the head may occasionally

be red; however, in the majority of specimens examined, this area appears
to have been white in the living specimen.

The occurrence of red on the

snout seems to be most frequent in areas adjacent to the range of syspila.
The anterior four supralabials have black pigment on the anterior margin,
with some scattered dark flecks thereafter; in some individuals the
supralabials are mostly black with scattered light flecks.

The throat

and chin are usually immaculately white, with occasional dark pigment on
the lateral margins of the infralabials,

A few specimens have dark flecks

on the chin shields.
The first white band may involve as much as the posterior one-fourth
of the parietals and it extends from two to four scale lengths onto the
body middorsally, usually two and one-half or three.

The white body
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rings range from one and one-half to four scales in length, usually two
and one-half or three.

Conant (1958) indicated that the light rings vary

from "...pale gray to yellow or greenish yellow, or are sometimes nearly
white."

The white rings tend to widen ventrolaterally.

The white scales

usually have small flecks of scattered dark pigment, increasing in
amount ontogenetically.

There are often large black blotches mid

vent rally in the white rings.
The first black ring varies in length from one and one-half to five
scales, usually three.

The black body rings vary from one and one-half

to four scales long usually two or two and one-half.

The black rings are

often expanded middorsally, crossing or tending to cross red rings,
especially on the posterior half of the body.
The first red ring ranges from three to eight scales in length,
mean 5*6 (41)*

The red body rings range from zero (separated middorsally

by black pigmentj these counts are not figured into mean) to five scales
in length, mean 2.8 (42).

The red rings are normally separated by black

pigment on the midventral surface.

Occasionally the red rings are

separated on each side at the edges of the ventrals, leaving a midventral light area.

The red rings range in number from 20 to 32, mean

25-6 ( 62).
Discussion.— The type series of L. t. gentilis included three speci
mens.

Two [USHM 1853, 131737 (formerly 1852)] were listed from Red River,

Arkansas, and one (USNM 2296) from "? Prairie Mer Rouge, Louisiana."

The

latter is a L. t . amaura x L. t . syspila intergrade, and was utilized by
Cope (1861b) as a paratype of syspila. The type locality was listed by
Stejneger and Barbour (1917) as the north fork of the Red River near
Sweetwater Creek, Wheeler County, Texas.

Blanchard (1921) selected
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USNM 1853 as the type specimen.

I have accepted this specimen as the

lectotype for this subspecies.
Specimens from Gage, Jefferson, and Thayer counties in southeastern
Nebraska, from eastern Kansas (excluding the two rows of counties on the
extreme eastern edge), and from northeastern Oklahoma are intergrades be
tween L. t. gentilis and L. t. syspila (Figure 3).

The intergradation

zone in Kansas has been delimited by Smith (1956); Tanner and Loomis
(1957) outlined the entire area of intergradation between the two forms.
My conclusions do not differ significantly from the previous studies.
The head and body pattern within this intergrade zone ranges from
that typical of gentilis to that typical of syspila. The number of red
body blotches (rings) ranges from 20 to 32, mean 25*4 (61).

The mean

number of red units is intermediate between the mean number for gentilis
(26.2) and for syspila (2 3 .6 ).

The number of ventrals in males ranges

from 176 to 21 0 , mean 195*8 (3 6 ), in females 187 to 210, mean 201.1 (25)*
The number of ventrals agrees more closely with syspila (means, males
196.8, females I9 8 .O) than with gentilis (means, males 193*2, females
195*8).
L. t. gentilis intergrades with L. t . amaura in central Oklahoma,
at least in Cleveland, Comanche, Garvin, Oklahoma, and Stephens counties
(Figure 3)*

These specimens are discussed under the subspecies account

of amaura.
L. t . gentilis intergrades with L. ;t. mnltistrata in northwestern

Kansas, southwestern Nebraska, and northern Colorado (Figure 3)*

These

specimens are discussed under the subspecies account of multistrata.
Natural history.— There are collecting dates available for April
through November (data from specimen tags and from Wright and Wright,
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1957)*

Wo published data are available on daily activity.

In the wanner

months gentilis is probably nocturnal at the lower elevations.
Jones-Burdick (1949) indicated captive specimens occasionally took
young mice and lizards.

Wright and Wright (1957) listed insects, earth

worms, young snakes, small mammals, and lizards as food of gentilis.
Hudson and Davis (1940 reported egg deposits of eight to 12, which
measured about 25 x 14 mm.

Marr (1944) reported a female that contained

12 eggs which averaged 24 x 14 mm.

Ellis and Henderson (1913) mentioned

hatched individuals ranged from 190 to 210 mm in total length.
This subspecies inhabits the western portions of the Arkansas
Plateau, the southwestern portion of the Platte Plateau, and the eastern
edge of the Park Mountains (physiographic regions from Thombury, 1965).
In general gentilis is an inhabitant of the Great Plains (excluding the
high plains to the north occupied by L. t . multistrata) and the eastern
foothills of the Rocky Mountains in Colorado.
Conant (195&) listed the habitat as "...open prairie, wooded stream
valleys, rocky canyons, and mountain slopes."

Jones-Burdick (1949) re

ported it from "...mainly pine wood, definitely an upland font, showing
a marked preference for foothills and lower mountains," in eastern Colorado.
Maslin (1959) recorded it from "below 8000 feet" in eastern Colorado.
In Kansas, Clarke (1 9 5 6 ) noted that it has been collected in "heavy
oak woods" (he probably was referring to L. t . gentilis x L. t . syspila
intergrades).

Burt and Hoyle (1 9 3 5 ) reported the habitat in central

Kansas as being in the "...vicinity of the limestone ledges of the tree
less prairie...."

L. t. gentilis is commonly found under flat limestone

rocks. Taylor (1 9 3 0 ) reported it from western Kansas "deeply buried
under rocks."

Figure 26
Head pattern of Lampropeltis triangulum gentilis
(UC 11679) from near the top of Flagstaff Mountain,
near Boulder, Boulder County, Colorado.

Figure 27
Pattern at midbody of Lampropeltis triangulum
gentilis (UC 11679) from the top of Flagstaff Mountain,
near Boulder, Boulder County, Colorado.
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Specimens examined (6 4 ).— UNITED STATES,

Colorado: Bent, UG I3 8 9 2 ;

Boulder, CU 10703, 39283, 4 4 6 4 7 , FSM 26057, UC 1157, 1398, 2494, 5707-8,
5710, 5802, 6994, 7498-502, 9500, 10702-3, 11679, 17297-8* Douglas, AMNH
79103; El Paso, CAS 100869; Jefferson, UC 8 5 1 , 10142-4, 10704, 20003,
UIMNH 56787, UMMZ 8444.5 , USL 7673; Kiowa, UC 5711; Larimer, UC 2491Kansas;

Clay, KU 17166; Cloud, KU 17067-8; Cowley, KU 82202; Ford, CAS-

SU 9914; Jewell, BIU 12744, LACM 38544-5, 38547-8; Meade, UMMZ 96069;
Morton, KU 5351-4; Republic, KU 2237; Rice, KU 2236; Russell, KU 2239,
LACM 38561, UMMZ 96827; Wallace, KU 2251, MCZ 12661.
UN 1843•

Oklahoma; Blaine, OSU I3 8 . Texas:

Nebraska: Adams,

Collingsworth, TNHC 265 6 8 ;

Wheeler, USNM 1853 (holotype).
Literature records.— UNITED STATES.
Loomis, 1957).

Colorado: Peublo (Tanner and

Kansas; Gove (Blanchard, 1924); Osborne and Scott

(Tanner and Loomis, 1957); Sedgwick (Burt, 1933); Stevens (Burt, 1933)*
Nebraska: Franklin (Hudson, 1942); Lancaster and Webster (Tanner and
Loomis, 1957)*

New Mexico: Mora (Tanner and Loomis, 1957).

Oklahoma;

Beckham and Blaine (Tanner and Loomis, 1957); Kingfisher (Cope, I89 3 )*
Texas: Knox and Lamb (Tinkle and Knopf, 1 9 6 4 ).
L. t. gentilis x L. t. syspila.— Specimens examined (58).
STATES.

Arkansas:

UNITED

Polk, AMNH 95951; Sebastian CAS-SU 4344-46.

Kansas:

Marshall, EYU 10281, LACM 3 8 5 6 0 , MCZ 32375; Mitchell, LACM 38562;
Pottawatomie, BIU 12742, KU 30058, 55404, LA-CM 38550-2, MSU 3708; Re
public, KU 30075, UMMZ 67388; Riley, CM 5435, DEH I648, MCZ 5423, UMMZ
64429, 66900-1, 75614, 96824. Nebraska: Gage, UN 1192; Jefferson, LACM
38574, UN 1433-4; Thayer, BYU 12743, LACM 38578, 3858O-6 . Oklahoma:
Adair, KU 82239, UMMZ 81332; Creek, AMNH 7705, UMMZ 96826; Cherokee, KU
82238, LACM 38537, OSU 139-40; Mayes, UOMZ 2 5 8 3 6 , 28184; McIntosh,
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OSU 1919; Okmulgee, UMMZ 64571, UOMZ 5466, 12387; Osage, UMMZ 83254;
Rogers, UOMZ 26271; Tulsa, CM 19892, UOMZ 1554; Washington, UOMZ 29200.
Literature records.— Kansas: Lyon (Breukelman and Clarke, 1951);
Morris (Burt and Hoyle, 1935); Shawnee (Smith, 1956).

Lampropeltis triangulum multistrata Kennicott
Figures 28-29

Lampropeltis multistriata Kennicott, 1861: 3 2 8 -3 9 (nomen nudum).
Lampropeltis multistrata: Kennicott in Cope, 1861: 566 (noted that rrrnl ti,striata of the original description is a misprint for multistrata).
Ophibolus multistratus: Cope, 1875: 3 6 .
Lampropeltis triangulum gentilis: Blanchard, 1920: 6 (part).
Coronella multistrata: Werner, 1929: 129.
Lampropeltis doliata gentilis: Schmidt, 1953: 209 (part).
Lampropeltis doliata multistrata: Tanner and Loomis, 1957: 12, 21, 25, 27*
Lampropeltis triangulum multistrata: Stebbins, 1 9 6 6 : 161, pi. 3 1 .
Holotype.— United States National Museum 1842, a young male from
"Fort Lookout, Nebraska," now in Lyman County, South Dakota, collected
by Lt. Warren and F. V. Hayden.
Definition.— Head has black pigment on parietals and posterior edge
of frontal and supralabials; the snout is light (orange in life) with
scattered black flecks; the first black ring is incomplete, not crossing
venter; orange blotches or incomplete rings, which range in number on
the body from 22 to 3 2 , mean 27-1; midventral surface is usually light,
or with few scattered black marks; overall amount of black pigment on
body is reduced.

Temporals are usually 2+3 or 2+2; dorsal scale rows
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are usually 21 at midbody.
Range.— Northwestern Nebraska, central and western South Dakota,
northeastern and north-central Wyoming, and southeastern and central
Montana (Figure 3 ).
Description of holotype.— Supralabials 8 ; fourth and fifth entering
orbit; infralabials 9 , first four touching anterior chin shield; anterior
chin shields about twice as large as posterior, latter narrowly separated
by one row of small scales; loreal 1 * preocular 1 ; postoculars 2 ; tem
porals 213; scale rows 23-23-1 9 ; ventrals 194; subcaudals 4 4 ; total
length 300 mm; tail 41

tail length/total length ratio 0 .1 3 7 .

Head black with some light mottling in snout region; first light
ring including posterior edge of parietals and extending three scale
lengths posteriorly; followed by first black ring about two scales long
middorsally; posteriorly black body rings averaging two to two and onehalf scales long, narrowing to one or less scale lengths laterally; black
rings tending to converge toward each other laterally, making red rings
narrower and white rings longer laterally; red body rings averaging about
two and one-half scales long middorsally; red body rings 3 0 , nine on
tail; venter Immaculate except for black rings extending slightly onto
venter, also some scattered brown flecks; black rings end on venter not
crossing below orange blotch.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7 -8 (7 in 9 6 .2 per cent); infra

labials 8 -1 0 (9 in 8 9 .6 per cent); preocular 1 ; postoculars 1 -2 (2 in
98.4 per cent); loreal 0 -1 (l in 98.5 per cent); temporals 2+3 (70*3
per cent), 2+2 (2 6 - 5 per cent), 1+2 (3 . 2 per cent); dorsal scale rows
2l-(2 3 )-1 9 occasionally 17 at vent; ventrals in males range from 186
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to 201, mean 193*5 (2 0 ) , in females from 192 to 204, mean 1 9 7 .2 (1 3 );
subcaudals in males range from 43 to 5 5 , mean 4 8 .7 (1 9 ) , in females from
42 to 50, mean 45*2 (1 3 ); total length in males ranges from I 89 to 850
mm, in females from 211 to 735 mm; tail length/total length ratio in
males ranges from 0 .1 2 8 to 0 .1 8 9 , mean O .I48 (1 8 ) , in femal.es from 0 .1 2 1
to 0 .1 5 2 , mean O .I38 ( 1 3 ) .
The basic head pattern consists of black pigment on the parietals
and posterior portion of frontal, often mottled with light pigment
(orange according to Tanner and Loomis, 1 9 5 7 ); the anterior areas of the
head are light with varying amounts of black, or with black stippling
usually concentrated on the scale margins.

In some specimens, especially

those from the eastern portions of the range in Nebraska and South Dakota,
the black cap is restricted to the posterior portion of the parietals.
This condition is reminiscent of syspila, and perhaps is an influence of
that race.

Supralabials are usually cream colored with black pigment on

the lateral margins.

The throat and chin regions vary from being immacu

late to having fine black flecks along lateral margins of infralabials.
First white ring occupies posterior one-fifth to one-fourth of
parietals and extends one and one-half to three scale lengths onto body
middorsally.

White body rings vary from one and one-half to four scales

in length, usually two or more.

The white scales, in all except some

juveniles, have fine dark flecks, especially laterally, usually increas
ing in intensity ontogenetically.
The black and orange components on the body either form blotches,
which close at the edge of the ventrals (infrequently on first scale
row), or blotches in which the orange and black simply terminate at the
edge of the ventrals.

The anterior black border of the first blotch

171
varies from two to four scales in length, usually two, and never crosses
the throat.

The black borders on the other body blotches are one to two

scales long middorsally, narrowing to one scale or less ventrolaterally.
The black pigment either crosses below the orange on the edges of the
ventrals on each side forming blotches, or ends at edge of ventrals form
ing incomplete rings.

First orange blotch ranges from three to eight

scales in length, mean 5*3 (20); the remaining body blotches range from
one to three and one-half scales in length, mean 2.6 (21).

The number

of orange body blotches ranges from 22 to 3 2 , mean 27.1 (33).
The ventral surface is white or cream colored with the exception of
the black borders laterally.

In some specimens there may be scattered

irregular black marks on the venter, although they are rarely as exten
sive as the black ventral markings in syspila or triangulum. In gene
ral, the overall amount of black pigment on this snake is reduced, giving
it a pallid appearance that is most pronounced in the western portion
of its range.
Discussion.— A single specimen (LACM 38570) from Hitchcock County,
Nebraska, has the black pigment crossing the red rings middorsally on
the posterior half of the body; the black borders separate the red rings
at the edge of the ventrals, except on the anterior half of the body
where they are broken midvent rally; the snout is light (probably red or
orange in life) with scattered black flecks.
Most of the L. t. gentilis x L. t . multistrata intergrades examined
are from northeastern Colorado, especially Weld County.

Most specimens

from this area have black pigment on the parietals with the head region
anteriorly light (probably red or orange in life) with scattered black
pigment; this pattern most closely resembles multistrata. I have seen
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a live specimen (KDtf 3I6O) from Weld County; the body blotches and head
were orange.

The ventral pattern usually is intermediate, with blotches

separating the red rings on the ventrals on each side, and with a midventral light area.

The red rings frequently are crossed by black pig

ment middorsally, especially on the posterior half of the body, a
characteristic more typical of gentilis. The number of body rings
(blotches) ranges from 20 to 34, mean 28.3 (N=36); the mean is closer to
the mean number in multistrata (2 7 -1 ) than to gentilis (2 5 .6 ).
The two specimens (CM 19027, KU 2249) available from northwestern
Kansas have the red (orange) rings separated by black pigment on the
edge of the ventrals, and a midventral light area; black pigment tends
to cross the red rings middorsally; the snout is light (possibly red or
orange in life) with scattered black pigment, especially on the median
border of the prefrontals and intemasals.
Specimens from southeastern South Dakota (Bon Homme, Charles Mix,
and Clay counties) and northeastern Nebraska (Knox County) are considered
to be L. t. multistrata x L. t. syspila intergrades.

The pattern varies

from being typical of multistrata to typical of syspila. A specimen
(USD 2662) from Bon Homme County has a light snout (possibly red or
orange in life) with scattered black marks; there is black pigment on
the parietals; the blotches are separated ventrolaterally on each side
by a black border on the first scale row typical of syspila: however, the
venter is immaculate white or cream colored as in most multistrata. A
young specimen (USD 2578) from adjacent Charles Mix County has a venter
which is almost entirely black.

The pattern in the eight specimens from

Knox County varies from distinct blotches to having the red and black
rings irregularly broken midvent rally.

This variation may even occur on
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a single specimen.

Ventrals in males range from 193 to 212, mean 204-7

(11), in females from 196 to 203, mean 200.00 (5).

These ventral numbers

are higher than those of either multistrata (means, males 1 9 3 .5 , females
197.2) or syspila (means, males I9 6 .S, females 198.0), but are more
similar to the latter.

Subcaudals in males range from 43 to 53, mean

50.6 (10), in females from 43 "to 49, mean 45*2 (5).

These counts are

also higher, especially in males, than in either multistrata (means,
males 48*7, females 45*2) or syspila (means, males 47-3, females 44*6),
but they agree more closely with multistrata.
Specimens from north-central and northeastern Colorado (Jackson,
Larimer, Logan, Morgan, and Weld counties), southwestern Nebraska (Dundy,
Keith, Hitchcock, and Red Willow counties), and northwestern Kansas
(Rawlins and Trego counties) are considered to be L. t . multistrata x
L. t. gentilis intergrades.

The head and body pattern ranges from that

typical of multistrata to that typical of gentilis.
Natural history.— The dates of collection for this subspecies range
from May to October (data from specimen tags and from Nelson, 1948 and
1950).

Two juveniles were collected in August and September in Wyoming

(data from specimen tags).
(1950) indicated that "

Little is known about daily activity.

Nelson

this snake is probably more common than it

would appear, but because of its nocturnal and secretive habits it is
rarely seen."
Food records for this group are Nelson's (1948, 1950) reports for
captive specimens, which "...refused live mice, but fed on dead ones,"
and ".. .mice (Mus muscuius) and small lizards (Sceloporus occihentalis
biseriatus) which it takes dead or alive with great eagerness."
This subspecies inhabits Thombury's (1965) Plate Plateau (except
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the southeastern corner) and the southern portion of the Missouri Plateau.
It is found in the northwestern portion of the Great Plains, or in an
area often referred to as the High Plains.

Tanner and Loomis (1957)

noted that it "...is found in the sand hill region of Nebraska and South
Dakota and northwestward into the arid high plains to the Rocky Moun
tains."

There is no information available on its microhabitat.

Specimens examined (34)*— UNITED STATES.
50332; Custer, BYU 12140.

Montana; Garfield, AMNH

Nebraska; Cherry, BYU 12733, KU 49450, LACM

38571-3; Garden, AMNH 3788; Sheridan, UN 1143*

South Dakota; Custer,

USD 2376-7, 2380; Dewy, USD 472; Gregory, USD 475; Haakon, USD 2909-10;
Hughes, UMMZ 75615, 75611; Jackson, USD 3O3I; Lawrence, UIMNH 53213-4;
Lyman, USNM I842 (holotype); Pennington, MCZ 22410, SDSNH 23133; Stanley,
USD 2911.

Wyoming: Albany, UW 450; Big Horn, UW 4 7 4 ; Goshen, UW 413,

475; Laramie, MCZ 31646; Platte, UW 501-2; Washakie, LACM 38531, UW 508.
Literature records.— UNITED STATES.

Montana: Carbon, (Nelson,

1949); Chouteau (Hayden, 1862, this record should be questioned until
verified); Gallatin and Yellowstone (Nelson, 1949).

Nebraska: Banner,

(Tanner and Loomis, 1957); Buffalo (Hudson, 1942); Custer, Scotts Bluff,
and Thomas (Tanner and Loomis, 1957).

South Dakota: Bennett (Fishbeck

and Underhill, 1959); Pennington and Todd (Tanner and Loomis, 1957);
Tripp (Anderson, 1947).

Wyoming: Sheridan (Tanner and Loomis, 1957).

L. t. mnltistrata x L. t. syspila.— Specimens examined (18).
STATES.

UNITED

South Dakota: Ben Homme, USD 1555, 2662; Charles Mix, USD 2578,

Clay, USD 470-1, 473-4, 1912, 2294-

Nebraska: Knox, KDU 3 0 3 , USD 2802-9*

Literature records.— UNITED STATES.

Nebraska: Boyd (Tanner and

Loomis, 1957); Holt (Tanner and Loomis, 1957).
L. t. multistrata x L. t. gentilis. Specimens examined (3 8).

UNITED

Figure 28
Head pattern of Lampropeltis triangulum multistrata
(US 2376) from 2 miles north, 4 miles west of Buffalo
Gap, Custer County, South Dakota.

Figure 29
Pattern at midbody of Lampropeltis triangulum
multistrata (USD 2376) from 2 miles north, 4 miles
west of Buffalo Gap, Custer County, South Dakota.
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STATES.

Colorado:

Jackson, UC 761+6i Larimer, UC 2492-3; Logan, KU

41850; Morgan, LACM 38535-6, UC 7134, 11793-7, 17299; Weld, CM 39289,
UC 17300-12, 19717-9, K3W 3160, UF 20597-600.
2249; Trego, CM 19027.

Kansas: Rawlins, KU

Nebraska: Hitchcock, LACM 38570.

Literature records.— UNITED STATES.

Nebraska: Dundy and Keith

(Tanner and Loomis, 1957); Red Willow (Taylor, I8 9 2 ).

Lampropeltis triangulum taylori Tanner and Loomis
Figures 30-31

Lampropeltis doliata taylori Tanner and Loomis, 1957: 31, pis. 1-4•
Lampropeltis triangulum. utahensis: Tanner and Banta, 1 9 6 6 : 125 (this
name is a lapsus calami).
Lampropeltis triangulum taylori: Stebbins, 1 9 6 6 : 161, pi. 31.
Holotype.— Brigham Young University 10533, adult female from ap^proximately 2 miles north of Alpine, Utah County, Utah, collected 24
May 1951 by WiLmer W. Tanner.
Definition.— Snout is entirely black, or light with black on median
margin of prefrontals and intemasals; red rings separated by black pig
ment on first scale row or edge of ventrals; black pigment frequently
crosses red rings middorsally; red body rings range in number from 23
to 3 4 , mean 29.1.

Temporals are normally 2+3 or 212; dorsal scale rows

are normally 21 at midbody.
Range.— The Great Basin of central and eastern Utah, south of Salt
Lake City and Vernal (excluding the more arid regions), southward
through southwestern Utah into the Colorado River drainage of northern
Arizona, and eastward into west-central Colorado (Figure 3 ).

Description of the holotype.— Supralabials 7, third and fourth en
tering orbit; infralabials $, first four touching anterior chin shields,
fourth and fifth touching posterior chin shield; anterior chin shields
about one and one-half size of posterior; posterior chin shields nar
rowly separated by small scales; loreal 1, slightly longer than deep;
preocular 1; post oculars 2; temporals 2+3; scale reduction pattern

ventrals 184; subcaudals 4 2 ; total length 460 ram; tail 69 mm; tail
length/total length ratio 0.150.
Head with an irregular black band extending from just anterior to
angle of jaw (posterioventral to orbit) extending across parietals; black
blotch on supraoculars; remainder of head brown (red in life according
to Tanner and Loomis, 1957) with numerous black flecks along median bor
der of prefrentals and internasals; first white ring just posterior to
parietals, two and one-half scales long raiddorsally, passing vent rally
just posterior to angle of jaw; the white body rings averaging about two
scales long; the first black ring two and one-half scales long; first
red ring two and one-half scales long; black body rings (except poster
ior three) completely separating red rings middorsally; red body rings
34s seven on tail (black pigment completely obscuring last four); ven
tral margins of infralabials black; brown or black flecks on mental and
anterior chin shields; first black ring incomplete on throat; remaining
black body rings crossing venter, usually separating^ red rings; white
rings complete across venter, unmarked by black except for a few small
specks.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows;

supralabials 7-8 (7 in 93.8 per cent);
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infralabials 7-11 (9 in 79-0 per cent); preocular 1; postoculars 2-3
(2 in 98*3 per cent); loreals 0-1 (1 in 97*5 per cent); temporals 2+3
(78.5 per cent), 2+2 (17.1 per cent), 3+3 (3*0 per* cent), 3+2 (1.4 per
cent); dorsal scale rows 21-21-1 9 , occasionally 23 at midbody and 17 at
vent; ventrals in males range from 1?4 to 1 9 7 , mean 183-9 (20), in fe
males from 174 to 1 9 3 , mean 132.6 (20); subcaudals in males range from
37 to 52, mean 45-0 (21), in females from 32 to 52, mean 42-3 (20);
total length, in males ranges from 156 to 632 mm, in females from 211 to
719 mm; tail length/total length ratio in males ranges from 0 .1 3 4 to
0.162, mean 0 .1 4 5 (20), in females from 0.128 to 0.158, mean 0 .1 4 0 (20).
The head may be entirely black, or the intemasals and prefrontals
may be light with black pigment along their rostral and medial sutures
(see dorsal view of the head, Figure 29).

A few individuals have

scattered white flecks on an otherwise black head.

One specimen (BYU

2718) has the anterior portion of the frontal and the scales anterior to
it white with irregular black marks scattered throughout.

The supra-

labials vary in color from basically white with numerous flecks of black
pigment— especially concentrated on the lateral margins— to nearly black
with many tiny white flecks.

The supralabials in individuals with black

heads are also black, with the exception of the ventral one-fifth of
each scale which is usually white.
The throat and chin are usually white except for black pigment on
the lateral margins of the infralabials.

There may be scattered flecks

of black pigment on the chin shields and gulars. The specimens of
taylori examined in this study did not consistently have black flecks
on the anterior chin shields as indicated by Tanner and Loomis (1957).
A rather large specimen (BYU 23167) is the only individual that has
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numerous, distinct black flecks on the chin and throat areas, including
both anterior and posterior chin shields.
The first white ring begins on the tips to posterior one-fifth of
the parietals, and extends one to four scale lengths onto the body middorsally.

The white body rings are one and one-half or two scales long

middorsally; the white rings lengthen slightly laterally, but usually
by no more than one-half scale length.
rupted ventrally by black pigment.

They may or may not be inter

In a few specimens the red rings

are separated by black pigment at the edge of the ventrals, leaving the
midventral portion of the body light.
The first black ring varies from two and one-half to three and onehalf scales in length, usually two and one-half or three.
body rings vary from one to three scales in length.

The black

Normally the black

rings are expanded middorsal1y, often completely across the red rings
(the length of the joined black rings was not included in the above data).
The first red ring ranges from three to eight scales in length mean
4*5 (22).

One specimen (BYU 2933) has the first red ring obscured by

black pigment.

The other red body rings range from one-half to four

scales in length, mean 1.9 (24).

In most specimens, some of the red

rings are interrupted middorsally by black pigment, especially on the
posterior one-half of the body.

Two specimens (BYU 2933, 11103) have

virtually all the red body rings crossed middorsally by black pigment.
The red rings are generally separated by black pigment on the edge
of the ventrals, or on the first dorsal scale row.

The ventral black

border of the blotches ends on the ventrals on each side, leaving a nar
row light area between.

Two variations of this ventral pattern occur

frequently in Sanpete and Utah counties, Utah.

The first is for the
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midventral area between the enclosed red rings to be irregularly closed
with black pigment having scattered light areas.

The less frequent

variation is for the black rings to end on the edge of the ventrals (not
separating the red rings ventrally; in these specimens it appears that
the red pigment crosses the ventrals.

The red body rings range in num

ber from 23 to 34, mean 2 9 .I (3 7 ).
Discussion.— This subspecies intergrades with L. t. celaenops in
the southwestern comer of Colorado and probably in adjacent northwestt e m New Mexico.

These specimens are discussed in the subspecies account

of celaenops.
Natural history.— Tanner and Banta (1966) recently noted that the
habits and habitat of L. t. taylori were not well known.

There are col

lecting dates available for April through December (data from specimen
tags and Wright and Wright, 1957).

Tanner (I94I) reported a specimen

taken December 10 by workmen who were digging holes for power line poles.
He also reported a specimen dug out of a gravel pit in December near
Helper, Utah.

Woodbury and Hansen (1950) reported a denning aggregation

of snakes in a "long horizontal tunnel" in San Juan County, Utah, which
contained one L. t. taylori. This specimen entered the den on October 16.
Hahn (1967) reported collecting four specimens emerging from hibernation
on June 4 and 7 (these individuals are from Conejos County, Colorado,
and are considered to be L. t. taylori x L. t. celaenops intergrades).
The den was described by Hahn as a "...small den...just above the high
water mark, near a fault in the canyon wall."
Tanner reported an individual which contained an adult Sceloporus
graciosus. No other information is available on the food habits of this
species.

The only information available on reproduction is a report by

Hardy (1939) of a possible mating on May 15.
This subspecies occupies the region commonly known as the Great
Basin.

Thombury (1 9 6 5 ) referred to this area as the Colorado Plateau

Physicographic region.

Haywood, Beck, and Tanner (1958) listed this

snake from the Colorado Plateau Province and Uintah Mountain Province.
The few records concerning microhabitat pertain to specimens that are
considered to be L. ;t. taylori x L. t. celaenops intergrades.

Douglas

(1 9 6 6 ) found a specimen from Mesa Verde National Park, Colorado, under
a rock during the summer,

Harris (1 9 6 3 ) reported a specimen from

Archuleta County, Colorado, which was "...found beneath a decaying log
in an area of ponderosa pine and Garnbel oak.

Rocky Mountain juniper

and skunkbush also occur in the area; Douglas fir is present a short
distance up-canyon."
Specimens examined (42).— UNITED STATES.
10534-

Arizona:

Coconino, BIU

Colorado: Mesa, CAS 100795, UC 5706, I69I8-I9 , 32099-

Utah:

County unknown, "Rainbow, 11 MCZ 38247; Carbon, BIU 2933; Duchesne, BIU
11103; Garfield, BIU 8923; Iron, CAS 47968; Salt Lake, UU 331, I4I 3 ,
3223; Sanpete, BIU 2929, UIMNH 40772, UMMZ 6 46 8 5, UU 90; Tooele, BIU
8922, UU 317, 426; Uintah, CM II4 8 3 , MCZ 4 7 8 8 , 9085, 62476, UC 13723,
UU 70-1, 609; Utah, BIU 3 3 3 , 520, 2718, 2930, 10533 (holotype), 18210,
23167, 30372, UIMNH 48135, UU 1963; Wasatch, UU 3I8 ; Washington, BIU 3 8 O.
Literature records.— UNITED STATES.

Arizona:

Coconino, 2 mi. N

west entrance to Wupatski National Monument (Fowlie, 1 9 6 5 ); 33 and 37
mi. N Flagstaff (Fowlie, 1 9 6 5 ).
1957)-

Colorado: Delta (Tanner and Loomis,

Utah: Joab (Tanner and Loomis, 1957)-

Figure 30
Head pattern of Lampropeltis triangulum taylori
(UU 1413) from near Lark, Salt Lake County, Utah.

Figure 31
Pattern at midbody of Lampropeltis triangulum
taylori (UU 1413) from near Lark, Salt Lake County,
Utah.
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Lampropeltis triangulum celaenops Stejneger
Figures 32-33

lampropeltis pyrrhomeleana celaenops Stejneger, 1903: 153.
Lampropeltis pyromelaena celaenops: Stejneger and Barbour, 1917: 8 9 .
lampropeltis triangulum gentilis: Blanchard, 1921: 165-71 (part).
lampropeltis doliata gentilis: Tanner, 1951: 180 (part).
Lampropeltis doliata celaenops: Tanner and Loomis, 1957: 15, 18, 23, 29,
37-39, pis. 1, 3 .
Lampropeltis triangulum celaenops: Stebbins, 1 9 6 6 : 161, pi. 3I.
Holotype.— United States National Museum 22375, adult male from
Mesilla Valley, Dona Ana County, New Mexico, collected by H. B. Lane.
Definition.— Snout is black and white mottled, or occasionally
black; remainder of head is black; black rings are expanded middorsally,
but usually not crossing red rings; red rings separated by black border
on edge of ventrals on each side, with midventral light area; red rings
range in number from 17 to 25, mean 22.1; red and white scales are not
black tipped.

Temporals are usually 213 or 212; dorsal scale rows are

usually 21 at midbody.
Range.---Rio Grande Valley of southern and central New Mexico east
ward into adjacent Texas and southward to the Big Bend area of Brewster
County, Texas (Figure 3 ).

Yarrow (1875) listed two specimens from Fort

Apache, Arizona; however, these records have not been verified and may
be Lampropeltis pyromelana.
Description of the holotype.— Supralabials 7, third and fourth en
tering orbit; infralabials 9, first four touching anterior chin shields;
anterior chin shields about twice size posterior shields; latter
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separated by one row gulars; loreal 1; preocular 1; postoculars 2;
temporals 2f3; dorsal scale rows 21-21-1 9 ; ventrals 177; subcaudals 4 6 ;
total length 565 mm; tail 37 mm; tail length/total length ratio 0 .1 5 4 *
Dorsum of head black; a few light flecks between nostril and orbit;
lower margin of supralabials white or with some dark flecks; throat and
gular region white, except for wide, black lateral margins on infra
labials and some dark flecks on chin shields; first white (yellow ?)
band begins on posterior tip of parietals, extending ventrolaterally to
angle of jaws and posteriorly on body four and one-half scale lengths;
light body rings about two scales long, complete across venter; black
rings two to three scales long middorsally, narrowing to one or one and
one-half scales laterally; red rings constricted by black pigment mid
dorsally; red rings rarely over one scale long middorsally; some red
rings completely separated by black pigment; red rings lengthening
laterally to two or three scales; red body rings 2 3 ; ventrally, red
rings completely obscured by black pigment; red rings completely dis
appear on tail.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-7 (7 in 91*7 per cent); infra

labials 7-9 (9 in 87-5 pen cent); preocular 1; postoculars 2; loreals
0-1 (1 in 95*8 per cent); temporals £+3 (53.3 per cent), 212 (1 6 .7 per
cent), 1+3 (12.5 per cent), 1+2 (12.5 per cent); dorsal scale rows 2 1 (23)21(20 or 2 3 )-l9 (16, 17 or 21); ventrals in males range from 179 to 190,
mean 185*3 (3), in females from 170 to 1 9 4 , mean 182.0 (8); subcaudals
in males range from 40 to 53, mean 4 6 .1 (8),'in females from 41 to 42,
mean 41*5 (2); total length in males 260 to 624 mm, in females 290 to
63O mm; tail length/total length ratio in males ranges from 0.143 to 0.162,
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mean 0.155 (8), in females from 0 .1 4 0 to 0.143, mean 0 .1 4 2 (2).
The head generally has a considerable amount of white on the snout
region and often numerous white marks and flecks in the black pigment on
the frontal, supraoculars, and parietals; the snout is usually light with
black pigment concentrated in the suture areas, and smaller spots and
flecks throughout.

A juvenile from Bernalillo County, New Mexico (LACM

2466), has a black head.- An adult from Andrews County, Texas (UNM
12080), has a black head with a few scattered white marks between the
eyes and on the snout.

The ventral surface of the head is white with

flecks of dark pigment on the infralabial margins, and often with brown
flecks on the anterior chin shields.

The specimen (UNM 8321) has an

immaculately cream-colored ventral head surface.
The first white (yellow?) ring begins on posterior tip of the
parietals and extends from one and one-half to five scale lengths onto
the body.

The two specimens from Brewster County, Texas, have the short

est first white ring (each is one and one-half scales long), however
specimens from Bernalillo County, New Mexico, vary from two to five.

It

appears that the length of the first white ring (or annulus) is much
more variable than suggested by Tanner and Loomis (1957) and is not use
ful as a diagnostic character.

The remaining white body rings range

from one and one-half to three scales in length; they are complete across
the venter and are virtually unmarked with dark pigment, except-for dark
flecks on dorsolateral scales in larger specimens.

The exact color of

the light rings in living specimens has not been recorded.
The first black ring generally ends laterally at about the level of
the jaw; in two specimens it extends onto the gulars, but still is in
complete ventrally.

The black body rings are generally slightly longer
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middorsally (one and one-half to two scales) than laterally (one to one
and one-half).

The black pigment rarely crosses the red rings mid

dorsally, but there is a tendency toward this condition in two specimens.
The first red ring ranges from five to nine scales in length, mean
6.8 (8).

The red body-rings range from two to five scales in length,

mean 3.0 (8).

The red rings are usually separated by black pigment at

the edge of the ventrals on each side, leaving a midventral light area.
The black pigment occasionally covers the midventral area, usually with
irregular white marks interspersed and not entirely black as in L. t .
annulata. The red body rings range in number from 17 to 25, mean 221 (12).
Gehlbach (1962) described an aberrant specimen from Santa Fe County,
New Mexico, which I also examined.

This specimen (UMMZ 123163) has the

typical celaenops pattern replaced by lateral stripes on the posterior
half of the body.

Gehlbach indicated that this was the only case of

stripe formation recorded for this species; I have examined two other
examples of partial, stripe formation, one in L. t . triangulum. the other
in L. t. annulata. That UMMZ 12316 is an aberrant individual is borne
out by its highly atypical scutellation.
Discussion.— The range of this subspecies has been given as the Rio
Grande Valley of central and southern New Mexico.

However, there are

records from Camp Apache, Cochise County, Arizona (Yarrow, 1875; Van
Denburgh, 1922).

These records need verification, but at the moment I

have no reason to doubt them.

One specimen (CM 7582) from ,,ArizonaM was

examined and considered to be celaenops. Data are as follows (specimen
badly dessicated):

female?; total length 156 mm; ventrals 190; sub

caudals 43; red body rings 21; rings complete across venter, although
black rings may be incomplete; snout appears to be light.
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.Also available in this study were records from as far east as
Brewster County, Texas.

Only minor differences were noted between the

two male specimens from Brewster County and specimens from New Mexico,
i.e., ventrals slightly more numerous (188 and 1 9 4 ) and red body
blotches slightly fewer (20 and 21) than the mean values for the sub
species . An important series of Lampropeltis triangulum from western
Texas was identified by Tinkle and Knopf (19&4) as L. t . gentilis. No
data beyond locality was given for the specimens, and I have not been
able to examine them.

I have tentatively assigned most of these speci

mens to celaenops (see "Literature records" for localities), based
simply on geographic proximity to specimens of that race which I have
examined.
Specimens from southwestern Colorado (Archuleta, Conejos, Huerfano,
IaPlata, and Montezuma comities) are L. t. celaenops x L. t. taylori
intergrades.

The single specimen (UC 21550) from LaPlata County has

black and white mottling on the snout; one specimen (ISUMZ I38I6 ) has
numerous light marks on a black snout; the remaining six specimens have
a black snout with occasional light marking on the nasal.

LSUMZ I38I0

has the black rings ending on the edge of the ventrals; this condition
is intermediate between that of celaenops in which the black usually
crosses below the red ring on each side, leaving a midventral light
area, and that of taylori in which the black pigment tends to completely
occupy the ventral area below the red rings.

The ventral pattern in the

other seven specimens tends more toward that of taylori.
The single specimen (UC 27245) from Montezuma County has the black
pigment crossing the red rings middorsally.

In the other specimens some

red rings are usually crossed by black pigment on the posterior half of
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the body.

The red body rings range in number from 24 to 27, mean 25*4

(8 ); this is intermediate between celaenops (mean 2 2 .1 ) and taylori
(mean 2 9 -1 ).
The ventrals of the L. t. celaenops x I, t. taylori intergrades
vary in number from 179 to 180 in two males, and from 178 to 188 (mean
181.8) in six females.

Subcaudals vary in number from 43 to 45 in two

males, and from 36 to 44 (mean 4 0 .7 ), in six females.
Natural history.— The dates of collection for this subspecies range
from May to September (data from specimen tags).

These snakes inhabit

Thombury's (1 9 6 5 ) Open Basin physiographic region, except for the west
ern portion.

Gehlbach (1 9 6 2 ) recorded the habitat for a specimen from

Santa Fe County, New Mexico, as the "...continuum between grama grass
lands and pinyon-juniper woodland at approximately 6900 feet...."

Dixon

and Medica (1 9 6 5 ) listed the habitat at a collection site in Roosevelt
County, New Mexico, as a "shinnery oak association."

Little information

is available for this form.
Specimens examined (15).— UNITED STATES.

Arizona: No other data,
^ .

CM 7582.

New Mexico; Bernalillo, BYU I3I8 2, UNM 4195, 12028; Catron,

PMNH R207; Colfax, CM 36876, UNM 5231; Dona Ana, USNM 22375 (holotype),
102266; Quay, EWA 5041; Roosevelt, LACM 2466; Santa Fe, UMMZ I23I6 3 .
Texas: Andrews, UNM 12080; Brewster, UNM 8321-2; El Paso, LACM 3 1 9 8 .
Literature records.— UNITED STATES.
Apache", Yarrow, 1875)*
1957).

?Arizona: Cochise ("Camp

New Mexico: San Miguel (Tanner and Loomis,

Texas: Bailey, Lubbock, Parmer, and Yoakum (Tinkle and Knopf,

1964).
L. t. celaenops x L. t. taylori. Specimens examined (8).— UNITED
STATES.

Colorado: Conejos, DEH 1080, LSUMZ I38I2-6 ; Huerfano, UC 1010;

Figure 32
Head pattern of Lampropeltis triangulum celaenops
(UNM 8321) from approximately 3 miles south Basin at
Green Gulch Junction, Big Bend National Park, Brewster
County, Texas.

sv*v.

Figure 33
Pattern at midbody of Lampropeltis triangulum
celaenops (UNM 8321) from approximately 3 miles south
Basin at Green Gulch Junction, Big Bend National Park,
Brewster County, Texas.

Ia Plata, UC 21550; Montezuma, UC 27245L. t . celaenops x L. t. taylori. literature record.— UNITED STATES.
Colorado:

Archuleta (Harris, 1963).

Lampropeltis triangulum amarua Cope
Figures 35-36

Lampropeltis amaura Cope, 186la: 258.
Coronella gentilis: Jan, I8 6 3 : 237, 241.
Coronella doliata gentilis: Jan, 1866: livr. 17, pi. 1, fig. 2.
Ophibolus doliatus amaura: Cope, 1875: 3 6 .
Ophibolus doliatus doliatus: Yarrow, I8 8 3 : 89 (part).
Ophibolus doliatus gentilis: Yarrow, I8 8 3 : 90 (part).
Ophibolus doliatus coccineus: Cope, 1888: 3 8 2 .
Ophibolus doliatus syspilus: Cope, 1888: 385 (part).
Ophibolus doliatus parallelus Cope, 1888: 385-386 (holotype, USNM 10544;
type locality, originally listed as Gainesville, Florida, undoubtedly
incorrect, see Blanchard, 1921, for discussion of probable error.
Thus data for type must be listed as unknown).
Osceola doliata parallels: Cope, 1900: 893, fig* 217.
Osceola doliata gentilis: Cope, 1900: 894-895, fig. 218.
Osceola doliata doliata: Strecker, 1902:3.
Lampropeltis triangulum amaura: Stejneger and Barbour, 1917: 90.
Lampropeltis doliata amaura: Klauber, 194#: H Holotype.— United States National Museum 5282, and adult male.
locality, original entry of type reads "?Mississippi,M restricted by
Schmidt (1953)

the vicinity of New Orleans, Louisiana.

It is

Type
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suggested that the type locality be considered unknown inasmuch as the
characteristics of the holotype do not agree with the characteristics
of specimens from New Orleans and vicinity (see discussion below con
cerning this population).
Diagnosis.— The snout is black and white mottled; the remainder
of head is usually black; red rings are separated at edge of ventrals
by a black border on each side, midventral area white; red rings
rarely are separated or reduced middorsally by black pigment; red
body rings range in number from 13 to 21, mean 16.2; red and white
scales are not black tipped.

Temporals are variable, may be 2f2,

1+2, or 2+3; dorsal scale rows are usually 21 at midbody.
Range.— Prom Louisiana west of the Mississippi River and adja
cent eastern Texas, northward into extreme southeastern Oklahoma and
southwestern Arkansas, primarily occupying the Red River Valley in
the latter two areas (Figure 3)Description of the holotype.— Supralabials 7, third and fourth
entering orbit; infralabials 9, first four touching the anterior chin
shields; anterior chin shields about two times as large as posterior,
latter widely separated by small scales; loreal 1; preocular 1; post
oculars 2; temporals 2+-3 and 2f2; scale reduction pattern

ventrals 108; subcaudals 50*

Total length 479 mm; tail 73 mm; tail

length/total length ratio 0.152.
Snout white with scattered black flecks, black pigment on parietals extending vent rally to lower one-fourth of supralabials three
through seven; throat cream, unmarked by dark pigment; first white
ring posterior to black parietals includes posterior tip of the
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parietals and extending one and one-half scale lengths onto body; first
black ring posteriorly, two scales long; first red ring 10 scales long;
red rings at midbody averaging five scales long; red body rings 21,
five on tail; red scales not black tipped; some scattered black pigment
laterally in white rings; most body rings complete across venter; some
scattered black in red rings ventrally, especially on posterior portion
body; some black rings incomplete ventrally on anterior half of body.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7-8 (7 in 99 per cent); infrala

bials 8-10 (9 in 80.5 per cent); preoculars 1-2 (1 in 98.2 per cent);
postoculars 1-2 (2 in 98.6 per cent); loreals 0-1 (1 in 9 6 .3 per cent);
temporals 2+2 (54*1 per cent), 1+2 (26.8 per cent), 2+3 (1 9 .1 per cent);
dorsal body scales 2l(1 9 )-2l(23 or 1 9 )-1 9 (i8 or 1 7 ); ventrals in males
range from 171 to 201, mean 186.7 (67), in females from 178 to 204, mean
1 8 9 .7 (47)5 subcaudals in males range from 39 to 5 3, mean 4 6 .4 (6 4 ), in
females from 39 to 55, mean 43*9 (4 7 ); total length in males ranges from
204 to 649 mm, in females from 179 to 553 mm; tail length/total length
ratio in males ranges from 0.128 to O.I6 4 , mean 0 .1 5 0 (62), in females
from 0.123 to 0.159, mean O.I38 (42).
The head is black except for white mottling (no red) on the anterior
two to three supralabials, internasals, and sometimes the prefrontals.
The infralabials usually have narrow black or dark brown posterior mar
gins; occasionally there are small amounts of scattered dark pigment on
the otherwise white chin shields and gulars.
The first white ring usually includes the posterior tip of the
parietals and extends from one to four scale lengths onto the body middorsally.

The white body rings are from one and one-half to three scales
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in length, usually two.
and ventrally.

The white rings are distinctly longer laterally

A yellow cast is noticeable in the dorsal portion of the

light rings in living specimens, but it usually does not occur laterally.
Meade (1940) indicated that small specimens have "oyster white" bands
which turn "brownish yellow" in larger individuals.

There are scattered

dark flecks in the white rings, especially laterally; this dark pigment
is most abundant in larger individuals.
The first black ring is from two to five scales in length, and is
usually incomplete ventrally, terminating at edge of ventrals of gular
scales.

The black body rings are from one and one-half to three scales

in length.

They usually separate the red rings at the edge of the ven

trals on each side, leaving a midventral white area.

The ventral black

border is occasionally reduced to a narrow line; in a few specimens it
is a broken line or a series of black dashes.
The first red ring ranges from six to 14 scales in length, mean 9*1
(37).

The body red rings range from three to 10 scales in length, mean

5.5 (41)*

The red rings are usually interrupted on the edge of the

ventrals by dark pigment on each side, as described above.
is not found in the light area midventrally.

Red pigment

The red body rings range

in number from 13 to 2 1 , mean 1 6 .2 (73)*
Discussion.— A series of nine specimens from Leflore County, Okla
homa, and one snake from Polk County, Arkansas, are considered to be
L. t. amaura x L. t. syspila intergrades.

The single male specimen

(AMNH 95951) from Polk County has the red rings separated by black pig
ment on the edge of the ventrals in the posterior half of the body, but
incompletely separating the red rings anteriorly.

The head pattern is

also intermediate, the parietals and frontal being dark with a reddish
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hue, separated from a white snout by a black chevron on the anterior
margins of the frontal and supraoculars. This specimen has 186 ventrals
and 25 red body rings.
The LeFlore County specimens tend to have a body pattern much like
that described for the specimen from Polk County.

One specimen (CM

45 1 ) has abundant and irregularly arranged black pigment on the venter,
a pattern more similar to that of syspila. A single specimen (UT no
number) has a white venter, except for small black marks at the edge of
the ventrals; the head is light (red in life?) with a black bar on the
posterior edge of the parietals; the red body blotches number 2 2, and
extend to the second scale row.

The ventrals in males range from 182 to

19 1 , mean 186.2 (9 ), there are 190 in the only female; these data are
suggestive of amaura. The red body rings number from 19 to 29, mean
2 1 -9 (1 0 ) which is intermediate but most similar to syspila.
Milk snakes in eastern Louisiana intergrade in a complex pattern
(Table 19 and Figure 33).

In parishes along the western edge of the

Mississippi River, the influence of L. t. syspila is evident in the num
ber of ventrals and subcaudals, and in the pattern on the head and ven
ter.

Individuals from these areas have a red head or snout, with a

black bar which crosses the posterior portion of the parietals, or with
black pigment covering most of the parietals.

The red color on the head

is typical of both syspila and elapsoides. but not amaura. The large
number of ventrals and subcaudals is significantly closer to the number
in syspila than to the number in either amaura or elapsoides. The lack
of any specimens having 1+2 temporals or 19 scale rows around midbody
is considered as evidence that the influence of elapsoides on the west
side of the Mississippi River is slight or non-existent.

The mean number

Table 19.

Summation of ventrals, subcaudals, red body rings, temporals, and number of scale
rows for lampropeltis triangulum syspila and

Subspecies

Subcaudals

Ventrals
M

triangulum from Louisiana

F

M

Red Body
Rings
F

Scale Rows
Midbody
19l

Temporals
1+2 (JQI

syspila

170-211
171-212
1 9 6 .8 (1 2 6 ) 1 9 8 .0 (71)

40-54
47.3 (US)

37-51
44-6 (70)

16-31
2 3 .I (2 02)

0 .0

14.1

amaura x
syspila
intergrades

170-201
1 9 2 .1 (1 6 )

181-204
193.0 (14)

43-53
4 8 .0 (1 6 )

39-52
45.1 (14)

13-24
16.4 (31)

3-0

0 .0

Louisiana
amaura

173-193
183-0 (33)

179-197
39-51
186.2 (2 1 ) 45.7 (32)

1 1 -2 1
39-53
4 2 .5 (2 2) 1 5 .8 (55)

27.0

7.0

Louisiana
elapsoides

167-186
174.1 (14)

1 70-186
177.7 (13)

38-44
41.9 (13)

36-46
39.1 (11)

12-18
15.4 (2 6 )

1 0 0 .0

1 0 0 .0

elapsoides ^
intergrades

175-198
185.8 (24)

176-190
181.5 (9)

37-52
45.4 (8 )

37-45
40.5

12-19
15.8 (32)

62.5

74-6

-'-These figures represent the per cent of individuals possessing the character indicated.
data is from midbody.
^This population is considered to be Iw ti elapsoides x L^ t^ amaura x 1^ t^ syspila.

The
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of red body rings is only slightly greater than the mean of either
amaura or elapsoides. but is distinctly lower than that of syspila.
Specimens from this population, especially from Iberville Parish
southward into Plaquemines Parish, tend to be somewhat melanistic, es
pecially ventrally.

Several individuals have an almost black venter.

A specimen (DEH 182) from St. Charles Parish has the red body rings
separated by black pigment on the first scale row of each side, forming
distinct red blotches. In two specimens (LSUMZ 2I3 1 3 -4 ) from Iberville
Parish the red rings are also distinctly separated by black pigment on
the first or second scale rows.

In LSUMZ 21314 "the venter is immacu

lately white except for a few scattered black flecks on the posterior
half of the body; LSUMZ 21313 has a considerable amount of irregular
black pigment ventrally.
In these parishes to the east of the Mississippi River, L. t.
elapsoides is found in the state along the eastern edge of St. Tammany
Parish (along the Pearl River) and in the pinewoods of Washington, north
ern Tangipahoa, St. Helena, East Feliciana, and northeastern East Baton
Rouge parishes (Figure 34)*

To the west and south of these parishes

(east of the Mississippi River), elapsoides intergrades with the popula
tion described above as L. t. amaura x L. t. ayspi 1» intergrades.

Evi

dence for this is seen in ventral and subcaudal counts, both of which
are intermediate between elapsoides and the intergrade population west
of the river (Table 1 9 ).

More conclusive data is found in the number of

individuals having 1+2 temporals (74*6 per cent) and 19 scale rows at
midbody (62.5 per cent).

In elapsoides from Louisiana both characteris

tics are found in 100 per cent of the individuals.

The ventral pattern

in the elapsoides x syspila x amaura intergrades tends to be irregular,

Figure 34
Distribution of Lampropeltis triangulum in Louisiana.
The solid circles represent

t^ amaura, solid stars

L. t . elapsoides. half solid circles
syspila, and the open stars
x L. t. elapsoides.

t^ amaura x L. t.

amaura x L

h

syspila
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often amaura- or elapsoides-like on the anterior half of the body, and
becoming more broken and somewhat similar to that of syspila posteriorly.
L. t . amaura has entered Oklahoma via the Red River bottomlands and
apparently meets and intergrades with L. t . gentilis adjacent to this
waterway in central Oklahoma.

Brown (1950) indicated that a specimen

from Cooke County, Texas, appeared to be an intergrade between amaura
and gentilis. Six specimens considered to be intergrades are available
from Cleveland, Comanche, Garvin, Oklahoma, and Stephens counties.

Ven-

trally the red rings are separated by black pigment at the edge of the
ventrals, thus having a midventral white area (amaura-like), or the black
pigment may extend completely across the midventral area leaving only
scattered white marks (more similar to gentilis).
tion may occur in a single specimen.

This kind of varia

The head pattern usually consists

of a white rostral, intemasals, and anterior edge of the prefrontals,
with scattered black flecks; the remainder of the head is black, usually
with a few white flecks.

There is a tendency for the black pigment to

cross a few red rings in the posterior half of the body.

The red body

rings range in number from 19 to 22, mean 20.3 (6), a value intermediate
between means for the two subspecies, but closer to amaura. The number
of ventrals in two males is 188 and 194; in four females it ranges from
193 bo 197, mean 194*5*
L. t. amaura intergrades with L. t. annulata from Bosque County in
east-central Texas southeastward to the Gulf Coast in the Galveston
area, and southwestward along the coast to San Patricio and Nueces coun
ties.

These specimens are discussed under the subspecies account of

L. t. annulata.
Natural history.— Collecting dates range from March to October
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(data from specimen tags).

I have personally found this subspecies to

be active only at night.
Most food records pertain to captive specimens.

One specimen ex

amined had been preserved with an Anolis carolinensis partially swallowed.
This lizard has also been recorded as a food item for captive specimens
(Meade, 1940, 195S; Guidry, 1953; personal observation).

Clark (1949)

and Schaefer (in litt.) have reported young mice taken by captive speci
mens.

Curtis (1949) reported that captive L. t. amaura fed on

Sceloporus undulatus, Scincella laterale. Eumeees. Leptotyphlops. and
Carphophis amoenus. Guidiy (1953) also reported specimens feeding on
Scincella laterale and Virginia striatula. Hensley (1962) noted a bull
frog that had two specimens of amaura in its stomach; this is the only
report of predation on Lampropeltis triangulum that I have found, except
for several reports of cannibalism within the species.
Clark (1949) mentioned finding three eggs in a badly damaged female
collected July 5*

Meade (1940) recorded a newly hatched specimen which

measured approximately 125 mm.
This subspecies inhabits the south-central portion of Thombury's
(1965) Gulf Plains physiographic region.
are from hardwood lowlands.

The specimens I have collected

However, Guidry (1953) reported collecting

IS specimens in a single afternoon, in Newton County, Texas, under the
bark of pine stumps.

Strecker and Frierson (1926) listed cotton fields

near woods as a site where specimens were commonly found.

They also

collected one in the "crevice of a log;" I have collected two specimens
in a similar situation in hardwood logs.

Clark (1949 reported a speci

men found "while plowing new ground near an old stump."

Curtis (1949)

noted two specimens from the hilly region of southwestern Dallas County,
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and one from, the lowland areas of the southeastern portion.

He also

indicated these snakes were found under flat rocks.
Specimens examined (7$).— UNITED STATES..
10734; Union, TU 18015*

Arkansas: Ouachita, NLSC

Louisiana: Avoyelles, LEW 2173; Beauregard, TU

14187; Bossier, NISC 17434, TEH 69-70, 77; Caddo, KIW 3196, NLSC 9359,
SM 1; Caldwell, NLSC 17451; Cameron, ISUMZ 7762, I6I3O; Desoto, LSUMZ
no number, 4849; Grant LPI 10, 84, NISC 11324, USL 3783; Natchitoches,
DEH 75, 640, KIW 2472, 2485, 2797, 3214, 3437; Ouachita, CM 41547, NLSC
5728, 8242, 10747, 13756, 17234, OSU 3092, TU 5552 (6 specimens), UOMZ
24997; Rapides, LEW 1710, USL 9278; St. Landiy, LOW 732, USL 5648; Union,
LPI 3 8 , 4263, NISC 1357-9, TU 12908, 12871; Vernon, LSUMZ 2682.

Missis

sippi: "Mississippi," USNM 5282 (holotype; locality probably incorrect).
Oklahoma: Marshall, HWA 4983, 5200; McCurtain, UOMZ 20187; Pushmataha,
UOMZ 25001.

Texas: Collin, TCWC 213; Dallas, MCZ 2504-5; Hardin, TNHC

21937-9, UMMZ 105288-9; Harrison, REO 654, TCWC I834O; Henderson, PMNH
R5982; Jefferson, AMNH 76165; Lamar, UMMZ II6946; Leon, Si 607; Liberty,
BCB 5959, TU 143741; Montgomery, TNHC 29200; Orange, TCWC 20488;
Robertson, TCWC 18343; Tyler, LACM 3854O.
Literature records.— UNITED STATES.
1921); Choctaw (Blanchard, 1921).

Oklahoma: Atoka (Blanchard,

Texas: Bowie (Tanner and Loomis,

1957); Galveston (Brown, 1950); Harris (Tanner and Loomis, 1957); Leon
(Tanner and Loomis, 1957); Newton (Guidry, 1953)L. t. amaura x L. t. syspila. Specimens examined (42).— UNITED
STATES.

Louisiana:

Catahoula, KIW 3159, NISC 12547, TU 21714; Con

cordia, LSUMZ 4850; Jefferson, TU 5540, 18016, 18521; Morehouse, NISC
5713, 5720, 10758, TU 12795; Orleans, CM 28210, TU 5554, 17762; Plaque
mines, ISUMZ 9094, TU 5965, 10352, 11202; Pointe Coupee, TU 11220-1;

Figure 35
Head pattern of Lampropeltis triangulum amaura
(KLW 2472) from 1.5 miles northeast of the junction of
Routes 1 and 494* Natchitoches Parish, Louisiana.

Figure 36
Pattern at midbody of Lampropeltis triangulum amaura
(KLW 2472) from 1.5 miles northeast of the junction of
Routes 1 and 494, Natchitoches Parish, Louisiana.
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St. Charles, DEH 182, EAL 2155, TU 5536, 18403; Tensas, IPI 9, NISC 769;
Terrebonne, NTSC 18096, TU 11207.

Oklahoma: CM 451-4, 1299-1301, UMMZ

126341 , UT no number.
L. t . amaura x L. t . syspila x L. t . elapsoides. Specimens ex
amined (3 3 ).— UNITED STATES.

Louisiana: Ascension, L3UMZ 1544, I64I6 ;

East Baton Rouge, LEW 2171-2, ISUMZ 2 6 8 6 , 7755, 21313-4 , TU 5538; Jef
ferson, GSC 803; Livingston, KBtf 2418, LEW 688, ISUMZ 7761, TU 11242,
11244; St. Charles, TU 17678, I834O; St. James, CM 28211; St. Tammany,
LACM 38532, LSUMZ 7759, 8674, TU 357, 3 6 4 , 3851, 5539, 7589, 10392,
11161, 11201, 16972; Tangipahoa, BYU 21278; West Baton Rouge, LSUMZ 7758,
14143; West Feliciana, GCS 788, KIW 2444, LSUMZ 9429, 14141, TU 5442.
L. t. gentilis x L. t . amaura. Specimens exanrined (6).— UNITED
STATES.

Oklahoma: Cleveland, UOMZ 19019; Comanche, UOMZ 26611, 26657;

Garvin, UOMZ 10474; Oklahoma, UOMZ 962; Stephens, UOMZ 2 6 6 5 8 .
Literature record.— UNITED STATES.

Texas: Cooke (Brown, 1950).

lampropeltis triangulum annulata Kennicott
Figures 37-38

Lampropeltis annulata Kennicott, 1861: 329.
Coronella doliata con.iuncta Jan, 1861: livr. 14, pi. 6, fig. C (holotype destroyed, type locality Brazil, undoubtedly in error).
Qphibolus doliatus annulatus: Yarrow, I8 8 3 : 90.
Ophibolus doliatus gentilis: Yarrow, I8 8 3 : 90 (part).
Qphibolus triangulus annulatus: Garman, 1884: 156.
Coronella annulata: Gunther, 1893: 109-110 (part),
Lampropeltis micropholis: Boulenger, 1894: 203-5 (part).
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Osceola doliata annulatus; Cope, 1900: 895-6, fig. 219, pi. 3 6 , fig. 9
(part).
Osceola doliata conjuncta: Cope, 1900: 8 9 6 .
Lampropeltis triangulum annulata: Blanchard, 1920: 5Lampropeltis doliata annulata: Klauber, I9 4 8 : 11.
Holotype.— Academy of Natural Sciences of Philadelphia 3613 (holotype originally was USNM 4293)j from Matamoros, Tamaulipas, collected
by Lt. Couch.
Definition.— Head and snout are black; infralabials are mostly black,
remainder of throat and chin white with scattered black flecks; red rings
reach only to lower edge of first scale row or to edge of ventrals, being
interrupted by black pigment which completely crosses the ventral sur
face; red and white scales are not black tipped; red body rings range
in number from 14 to 20, mean 1 7 .6 . Temporals are normally 2+3 or 2+2;
dorsal scale rows are usually 21 at raidbody.
Range.— From extx-eme southern Texas southward to southern Tamaulipas,
westward to central Nuevo Leon and to southern and eastern Coahuila
(Figures 3 , 4 ).
Description.— The holotype was unavailable for examination, thus
the following is quoted from Kennicott’s (1861: 329) original descrip
tion, which apparently included three specimens (the holotype, ANSF
3613, and two paratypes, USNM 425 and 1855)*
"Spec. char. Form stout, head broad, eye small. Scales
short and broad. Color bright red, with eighteen to twentytwo pairs of black rings from head to anus, each pair en
closing an immaculate yellow ring which completely encircles
the body, widening but little upon the flanks. Abdomen be
tween the yellow rings black. Top of head entirely black,
this color extending posteriorly upon the occipitals in an
acute angle. A broad occipital yellow ring.
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"Descr. General appearance similar to L. gentilis.
The form is stouter, the head shorter, broader and more
depressed, and the eye smaller. The dorsal scales are
very different, being much broader; the lateral rows in
L. annulatus. are higher than long, and those of the cen
ter are nearly as wide as long. In L. gentilis, those of
the lateral row are considerably longer than high, and
those of the central nearly twice as long as wide. There
are twenty pairs of black rings from head to vent, which
do not diverge on the sides; each ring covering two to
two and a half scales longtitudinally on the vertebral
region and narrowing but little laterally. The enclosed
yellow rings are one and a half scales wide on the verte
bral region. The first three pairs of black rings behind
the head are, with those enclosed, a little wider. The
intervals of red ground-color occupy four or five scales
on the middle of the body, and one or two more anteriorly
and posteriorly. The yellow rings are of nearly uniform
width, and completely surround the body. The spaces be
tween them on the abdomen are black. There are no black
spots upon the body."
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

7 ; infralabials 8 -1 1 (9 in

7 8 .0

(1 in 97*2 per cent); postoculars 2 -3

(2 in

supralabials

per cent); preoculars 1 -2

9 4 -2 per cent); loreals 0 -1 (1 in 9 0 .0 per cent); temporals 2^3 (77*2
per cent), 2*2 (1 9 -6 per cent), 1+2 (3*2 per cent); dorsal scale rows
2l(23)-2l(23)-19(17 or 18); ventrals in males range from 181 to 207,
mean

194*0 (26), in females from 191 to 203, mean 1 9 6 .1 (I4 )j subcaudals

in males range from 42 to 5 6, mean 4 9 -0

(2 5 ), in females from 39 to 53,

mean 4 6 .0 (1 3 ); total length in males ranges from 365 to 913

in

females from 266 to 837 mm; tail length/total length ratio in males
ranges from 0 .1 2 9 to 0.165, mean 0 .1 4 7 (2 3 ), in females from 0.128 to
0.162, mean 0 .1 4 3 (13)*
The head and snout are black; the black pigment extends posteriorly
onto the parietals and usually to the posterior edge of the anterior
temporals.

The infralabials vary from having scattered black marks on

the margins to almost entirely black; the anterior chin shields often
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have black pigment on the front half of the anterior chin shields.

There

may be numerous tiny black flecks on the anterior half of the posterior
chin shields.
The first white (light yellow) ring occupies the posterior onesixth to one-third of the parietals and extends from one and one-half to
four scale lengths onto the body middorsally.

The white body rings range

from one to two and one-half scales in length, usually one and one-half.
Wilson (in litt.) informed me that the light interspaces tend to be light
yellow dorsally and cream-colored laterally and vent rally.
The first black ring varies from two and one-half to five scales in
length.

It passes ventrally about one scale length behind the angle of

the jaw and crosses the throat broadly on two to three rows of gular
scales and often includes one small anterior ventral.

The black body

rings range from two to four scales in length, and are usually slightly
narrower laterally.

There are several specimens (see Discussion) that

show a tendency for the black pigment to cross the red rings middorsally.
The first red ring ranges from four to 11 scales in length, mean
7-1 (3l)*

There is a tendency for longer red rings in annulata from

Texas [mean 7*5 (16)] than from Mexico [mean 6 .6 (15)]*

The red body

rings range from two (excluding several examples where the black crosses
the red) to seven scales long, mean 1+.3 (3 1 )*

The difference between

Texas [mean 4 .1 (1 6 )] and Mexican [mean 4 .4 (15)1 specimens is slight.
The red body rings range in number from 14 to 20, mean 1 7 .6 (39)*

The

red pigment may have a slight orange cast (Wilson, in litt.).
The white (yellow) rings are complete around the body, except for
occasional dark marks.

The black rings expand ventrally below the red

rings, interrupting the latter at the edges of the ventrals.

This black
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pigment is generally complete below the red rings, but in a few speci
mens there are a few scattered white flecks.

In one specimen (KU 61030)

the rings break up at midbody for about one-fourth the length of the
snake and form alternating stripes.

This snake has a solid black stripe

on the venter, bordered by a red stripe on the edge of the ventrals and
for six and one-half scale rows dorsally onto the body; a black stripe
involves the area between the upper half of scale row seven through the
lower half of row 1 0 ; a light stripe involves the upper half of scale
row 10 through the lower half of row 1 3 * the process is then repeated
down the opposite side.

A similar pattern aberration was reported for

a specimen of L. t. celaenops (Gehlbach, 1962).
Discussion.— Qphibolus doliatus occipitalis Cope was considered a
junior synonym of L. t. annulata (Blanchard, 1921).

Cope's (1888) de

scription consists simply of a line in a key and is too vague to allow
positive identification.

He did not designate a type or type locality.

On the basis of the limited information available in Cope's key, the
specimen probably is a L. t. amaura x L. t. annulata intergrade.

Goin

(1 9 6 6 ) placed occipitalis in the synonymy of amaura.
Specimens from Monteraorelos, Nuevo Leon (EAL 1004, USNM 37535),
Chamal, Tamaulipas (BCB I5O8 3), and Jimenez, Tamaulipas (TNHC 29885),
exhibit a tendency for black pigment to cross the red rings middorsally.
Specimens are needed from southwestern Tamaulipas and southern Nuevo
Leon before it can be determined if this is an area where intergradation
takes place between annulata and arcifera.
Specimens from Bosque County in east-central Texas and areas south
eastward to the Galveston area and southwestward along the coast to
Nueces County I consider to be L. t^. annulata x L. ;t. amaura intergrades.
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The ventral pattern varies from that typical of annulata to that typi
cal of amaura. The head pattern varies from being entirely black as in
annulata to having black and white mottling on the snout as amaura.
The red body rings range in number from 15 to 23, mean 18.9 (50).

The

mean is higher than in either subspecies but is most similar to that of
annulata. The ventrals in males number from 178 to 202, mean 190.5 (37),
in females from 181 to 200, mean 193*3 (1 4 ); values for both sexes are
intermediate between amaura and annulata. The subcaudals range in num
ber in males from 41 to 52, mean 4 6 .8 (35), in females from 4 0 to 45,
mean 4 2 .3 (1 3 ); values for both sexes are similar to those of amaura.
A specimen (EWA 2160) reported by Axtell and Wasserraan (1953) from
Jim Hogg County, Texas, as a L. t. annulata x L. t. gentilis intergrade
is herein considered to be an annulata. It is possible, however, that
there is some amaura influence involved.

The snout in this specimen

has a few scattered white marks on the first four supralabials, loreal,
preocular, and lateral edge of the Internasal; the ventral pattern is
typical of annulata. except that several of the black areas below the
red rings are slightly separated midvent rally.
Several specimens of L. t. polyzona from near Tampico, Veracruz,
may represent intergrades with L. t . annulata. These specimens are
discussed under the subspecies account of polyzona.
Natural history.— Collecting dates for L. t . annulata range from
March to December (data from specimen tags), with the most frequent
dates being in May, June, and July.
least in the warmer months.

The form is probably nocturnal, at

One specimen (BOB 12353) was collected

from under a rock.
In Mexico this subspecies is found in the Tamaulipas-Nuevo
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Leon-Coahuila portion of West's (1964a) Gulf Coastal lowlands, and in
southern

Coahuila, which would be a portion of West’s Mesa del Norte.

The southern boundary of its range is nearly identical to the division
between areas of 20 to 40-inch precipitation (to the north) arid areas
of 40 to 80-inch precipitation (James, 1959)-

The adjacent portions of

south-central Texas are also inhabited by this population.

These areas

are semiarid at low or moderate elevations, ranging from near sea level
to probably no more than 4000 feet.

Elevation records available are

from 360 to 2350 feet (data from specimen tags).
Specimens examined (34)*— UNITED STATES,

Texas: Atascosa, HWA

4506; Brooks, BOB 13347, UIMNH 29150; Cameron, FSM 9095, TCWC 214;
Dimmit, TNHC 28017; Duval, TNHC 28347; Gillespie, TNHC 29204; Hidalgo,
UMMZ 114185; Jim Hogg, M A 2160; Kendall, TU 15621; Kerr, TCWC 215, UU
11011; LaSalle, UMMZ 75611, UU 368I; McMullen, EO 1106, 951, TCWC 15860;
Medina, LACM 38539; Starr, CM I363I; Val Verde, UMMZ 124030; Webb, GASSU 27232, JPC 714, TNHC 21751.
MEXICO.

Coahuila: Las Margaritas, KU 33506; Paso de los Tablos,

Rio Sabines, near Musquiz, FMNH 47047; 2 mi. W San Juan, RWA 3927.
Nuevo Leon; Montemorelos, USNM 37535; 28.9 mi. S. Montemorelos, EAL
1004; Monterey, USNM 1845; 26 mi. NNE Sabinas Hidalgo, KU 67674Taman~H-pas: 9 mi. W Antiguo Morelos, SAM 804; 7 mi. E Chamal, BOB
15083; 50 mi. N Ciudad Victoria, UIMNH 25943; 2.5 mi. W. Gonzalez, EAL
1596; 2 mi. SE Jimenez on Soto la Marina road, TNHC 29885; Matamoras,
USNM 1857; 15-16 mi. N San Fernando, KU 61030, 61032; 31 mi. NE San
Fernando, KU 61028-9; 5 mi. S Santa Teresa, KU 61031; ?Tampico-Matamoras,
UMMZ 4100; 20 mi. E Zaragoza, Santa Barbara, BCB 12353*
near Tampico, AMNH 43361.

Veracruz:

Figure 37
Head pattern of Lampropeltis triangulum annulata
(KU 61029) from 27 miles northeast San Fernando,
Tamaulipas, Mexico.

Figure 38
Pattern at raidbody of Lampropeltis triangulum
annulata (KU 61029) from 27 miles northeast San
Fernando, Tamaulipas3 Mexico.
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L. t . amaura x L. t . annulata. Specimens examined (52).— UNITED
STATES.

Texas: Austin, BOB 269, SM 694, TNHC 29205; Bosque, CM 1044-57;

Brazos, AMNH 85392, TCWC 2609, 5184-5, 6096, I3226, 14757, 17386, 17511-2,
I8342, 19520, UNM 9947; Calhoun, AMNH 85967, 86932-3, BYU 12718-21;
Falls, SM 4296; liberty, TU 14374; McLennan, SM 6663; Matagorda, BYU
12722-4, MCZ 19900, TNHC 29199; Montgomery, UNM 9088; Nueces, CM 43779;
TNHC 25891; San Patricio, NLSC 7059; Trinity, TCWC 21695; “Walker, BYU
13079; Washington, TCWC 18341*
Literature record.— UNITED STATES.

Texas: Walker (Tanner and

Loomis, 1957).

Lampropeltis triangulum polyzona Cope
Figures 39-40

Lampropeltis polyzona Cope, 1861a: 258.
Lampropeltis micropholis: Cope, 1861c: 3 0 2 .
Coronella doliata formosa: Miller, 1865: 607.
Ophibolus polyzona: Cope, 1871: 162.
Coronella formosa polyzona: Bocourt, 1886: 615-616, livr. 10, pi. 39,
Fig. 7.
Ophibolus doliatus polyzonus: Cope, 1887: 78 (part).
Coronella annulata: Gunther, 1893: 109-110 (part).
Coronella micropholis: Boulenger, 1894: 205 (part).
Ophibolus phrrhomelas [sic]: Duges, 1894: 3 7 6 .
Osceola doliata polyzona: Cope, I896: 1023, 1025*
Coronella micropholis polyzona: Gadow, 19H: H 7 .
Lampropeltis polyzona polyzona: Stuart, 1935b: 32.
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Lampropeltis triangulum polyzona: Dunn, 1937: 1*
Lampropeltis doliata polyzona: Klauber, I9 4 8 : 11.
Holotype.— Academy of Natural Sciences of Philadelphia 9770, adult
male from Cuatupe, near Jalapa, Veracruz.
Diagnosis.— Snout with a narrow light band which crosses on or
near the prefrontal-intemasal border, or with white on first supralabial, posterior segment of nasal, often extending onto lateral edge
of prefrontal-intemasal margin; the remainder of head is black; first
four infralabials are often black; first black ring generally begins on
parietals or not more than one-half scale length posteriorly; usually a
large black blotch or blotches ventrally in red rings, but rarely com
pletely separating them; red body rings number from 16 to 2 2 , mean 1 9 *1 ;
red scales are extensively black tipped; white scales are often nearly
obscured by black pigment.

Temporals are usually 2+3; dorsal scales are

usually in 23 or 21 rows at midbody.
Range.— Occurs in the coastal plains and foothills of Veracruz, ex
tending up the river valleys into eastern San Luis Potosi^ southward
into the Isthmus region where the range broadens, and eastward into
Tabasco (Figure 4)*
Description of holotype.— The type was not available for examina
tion, thus the following information is taken from the original descrip
tion (Cope, 1861) and from data provided by E. V. Malnate (in litt.) of
the Academy of Natural Sciences of Philadelphia.
Supralabials 7; infralabials 9; preocular 1; postoculars 2; tem
porals 2+2 and 1+ 2 ; scale rows 21-19-21-1 9-1 7 ; ventrals 215; subcaudals
49; total length 1115 mm; tail length/total length ratio 0 .1 3 4 *
The following color notes are from Cope (1861):
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"The ground color above and below is bright red; the
scales are largely tipped with black...is ornamented with
twenty-eight pairs of rings only three or four scales
apart, and perfect on the belly...the pairs include a
space but one and half scales wide, of a pale reddish
above, more yellow below. A black collar involves the
tips of the occipitals and the last superior labial. In
front of this a yellow band crosses the occipitals. The
rest of the head is black, a few scales with pale borders,
which have predominates on the chin."
Mr. Malnate (in litt.) provided the following data:

head dark,

broken light band across prefrontals; light band across posterior edge
parietals, followed by dark band (four scales long middorsally); light
rings at midbody one and one-half scales long; light scales extensively
black tipped; red body rings 20, seven scales long; red scales exten
sively black tipped; black rings not crossing or tending to cross red
rings middorsally; black pigment tending to cross white rings ventrally.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7-3 (7 in 97.3 per cent); infra

labials 3-9 (9 in 93*2 per cent); preocular 1 ; postoculars 1 - 2 (2 in
9 6 -4 per cent); loreal 1 ; temporals 2+3 (9 6 .2 per cent), 2+2 (3 .8 per
cent); dorsal scale rows 21-23-1 7 , occasionally 21 at midbody and 1 9 at
vent; ventrals in males range from (202?) 215 to 2 3 5 , mean 2 2 4 -0 (2 1 ),
in females from 219 to 23 4 * mean 2 2 8 .3 (8 ); subcaudals in males range
from 52 to 62., mean 55*3 (1 7 ), in females from 50 to 58, mean 53*0 (5 );
total length in males ranges from 3 38 to 1490 mm, in females from 358
to 983 mm; tail length/total length in males ranges from 0 .1 3 7 to 0.160,
mean 0.147 (16), in females from 0 .1 3 1 to 0.151* mean 0.141 (5)*
The snout is black with a narrow white band usually crossing the
intemasal-prefrontal junction, occasionally on prefrontals only; or the
snout has white on the nasals, anteriolateral edge of intemasals and/or
prefrontals, not forming a band.

In some specimens the white marking on
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the snout may extend far enough onto intemasals and/or prefrontals to
be considered an incomplete (middorsally) band.
bials are usually black and white barred.

The first two suprala-

In several specimens there

are a few white marks on the frontal and parietals.

The first four in

fralabials and anterior portion of the anterior chin shields are usually
black; the mental and labial edge of the first infralabial are often
white.

The first six infralabials may be dark in some individuals; in

one specimen the chin is black posteriorly to the middle of the poster
ior chin shields.

The fifth through seventh infralabials may have

black posterior margins.
The first white ring often does not involve the body scales, but
is restricted to the posterior portion of the parietals middorsally; a
common variation is for the white ring to barely touch the body scales,
or to extend onto the body no more than one-half scale.

In two speci

mens the first white ring extends one scale length posterior to parietal.
The white body rings are narrow, ranging from one-half to two scales in
length, usually one or less.
by black pigment.

The white scales are often nearly obscured

Two specimens (KU 23854* 27554) from Jesus Carranza,

Veracruz, have white rings two scales long.
The first black ring begins on the posterior tip of the parietals
or just slightly posterior to these scales, usually less than one-half
scale length; this black ring ranges from two to five scales in length.
The other black body rings vary from one and one-half to four scales in
length, usually two or two and one-half.

The black rings are normally

expanded middorsally.
The first red ring ranges from five to 21 scales in length, mean
13*4 (32).

The other red body rings range from two to 11 scales in
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length, mean. 6.8 (33)*

The red rings tend to be slightly shorter in the

northern portions of the range.

The number of red body rings ranges

from (14?) 16 to 22, mean 19*1 (28).

The red scales are strongly black

tipped; in fact, this subspecies seems to have the most extensive dark
tipping or marking on the red scales of any race.
Body rings tend to be complete, except that white rings are invari
ably interrupted ventrally by black pigment.

There are often consider

able amounts of dark pigment ventrally in the red rings; rarely, however,
are the red rings completely separated.

See Discussion for comments on

an annulata-like specimen from Puente National, Veracruz.
Discussion.— The type locality of L. t. polyzona is situated very
near the known range of L. t. smithi; indeed, the holotype of polyzona
may be part of an intergrading population.

The data available from the

original description and from supplementary data provided by Malnate
(in litt.) fall within the variation described for polyzona. A major
difficulty encountered in analyzing this population and the adjacent
western form, smithi. is the lack of precise altitudinal data, especi
ally for specimens from the eastern edge of the Mesa Central.

I hope

that future workers in these areas will record altitudinal data when
milk snakes are collected.

It would also be helpful to have more data

available on the habitat in the various areas.

The discussion of inter

grades between polyzona and smithi is presented in the subspecies ac
count for smithi.
Davis and Dixon (1957) reported a specimen of L. t. annulata from
Puente Nacional, Veracruz, a locality well within the range of polyzona.
They thus questioned Smiths (1942) placement of polyzona in the
species triangulum. Fugler and Dixon (1958) cited a specimen from
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Fortin de las Flores, Veracruz, as being a polyzona but indicated that
it probably belonged to the same population described by Smith (1942)
from Orizaba, Veracruz, as L. t. arcifera x L. t. polyzona (see my dis
cussion under the smithi account).

They also stated that "The possi

bility of removing L. d. polyzona from the L. doliata [= triangulum]
complex is not feasible at present, in spite of the anomaly of two sub
species occupying the same general region."
I have examined the specimen (TNHC 12591) reported to be annulata
and I agree with Davis and Dixon (1957) that it appears to be typical
of that race.

The only deviation is that the number of subcaudals (58)

is slightly greater than the maximum recorded for male annulata (56),
whereas it falls within the range of variation for male polyzona (52-6 2 ).
However, as Fugler and Dixon (1958) pointed out, it would be premature
to make drastic taxonomic changes on the basis of one specimen.

I have

seen one other specimen (UIMNH 21824) from Puente Nacional, reported by
Smith, Smith, and Werler (1952).

It is badly damaged, having the pos

terior two-thirds of the body missing; however, the head pattern is
typical of polyzona. the red scales are distinctly black tipped, and
the black pigment does not separate the red rings vent rally.
Another reason for caution is the possibility that intergradation
between polyzona and annulata may occur in northern Veracruz,

A female

(AMNH 888I3 ) from 13 miles west of Tampico, Veracruz, may be an inter
grade.

Data which reflect polyzona influence are as follows:

ventrals

234j red scales distinctly black tipped; first white ring restricted to
rear of parietals; and incomplete white band on snout.
flect annulata influence are as follows:

Data which re

black irregularly interrupting

red rings ventrally; subcaudals 50 (lower extreme for female polyzona.
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but typical of annulata). The number of red body rings (17) could fit
either subspecies.

.Another specimen (AMNH 42877) from 8.2 miles south

of Tuxpan, Veracruz, has considerable black pigment ventrally in the
red rings, but is otherwise typical of polyzona. Smith (1942) also
noted an individual from Tuxpan which had a large amount of black
ventrally.
Natural history.— Collecting dates are available for every month
of the year except January and February.

No information is available

on daily activity, however, inasmuch as many specimens are collected on
the road at night; polyzona is probably nocturnal.

Collecting data for

one specimen indicates that it was collected in an "ant nest."

Cope

(1900) also indicated that this snake "lives in the enormous nest of
the ant, Orcodoma mexicana

"

Since Cope's comment was based on a

manuscript of Sumichrast1s, it is likely that it pertains to polyzona.
L. t_. polyzona inhabits the Gulf Coastal lowlands in San Luis
Potosi, Veracruz, and Tabasco (West, 1964a).

The northern portion of

this physiographic region is occupied by L. t_. annulata. There is a
distinct difference in annual amounts of precipitation between these
two areas; annulata inhabits a region of relative low precipitation (20
to 40 inches annually), compared to the regions inhabited by polyzona
(40-80 inches, at least in the Veracruz portion of its range).

This

subspecies inhabits tropical rainforest as outlined by Wagner (I964)
for Middle .America.

Its range is within the Tropical Lowland as de

limited by West (1964b). The two San Luis Potosi localities where this
subspecies has been collected have the following elevations (data from
Dalquest, 1953):

Tamazunchale (400 feet) and Valles (250 feet).

A

specimen (TCStfC 21384) collected at Volcah San Martin, Veracruz, had

Figure 39
Head pattern of Lampropeltis triangulum polyzona
(AMNH 19648) from Boca del Rio, Veracruz, Mexico.
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Figure 40
Pattern at midbody of Lampropeltis triangulum
polyzona (AMNH 19648) from Boca del Rio, Veracruz,
Mexico.
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the elevation listed as 6000 feet; this isolated volcano may be the only
site where polyzona reaches higher elevations.
/

Specimens examined (34)*— MEXICO.

San Luis Potosi; Tamazunchale,

El Sol Courts, LSUMZ 4370; 16.8 mi. NW Tamazunchale, UMMZ
S Valles, LSUMZ 4203.

126205;7 mi.

Veracruz: Boca del Rio, AMNH 19648; 20 km. S

Jesus Carranza, KU 23854; 30 1™* SSE Jesus Carranza, KU 27554; 1 mi. S
Matlapa, TNHC 32856; Mirador, USNM 6370, 25008-12, 110822; 4 km. E
Papantla, KU 23979; Potrero Llano, KU 25760; Pueblo Nuevo, El Suchil,
UMMZ 85237; Puente Nacional, TNHC 12591, UIMNH 21824; 3 km. ENE San
Andrei Tuxtla, Laguna Bncantada, UMMZ 128232; Rancho El Tula, 5 m. N San
Andres Tuxtla, UIMNH 68741; San Andres Tuxtla, KU 39691; 14 nii. E
Martinez de la Torre, near San Rafael, AMNH 93333; 1.3 mi.

N SantaRosa,

UMMZ 114653; 13 mi. W Tampico, AMNH 88813; 3 mi* S Tihuacan, SAM 880;
Tuxpan, USNM 25192-3; 14

kW Tuxpan, AMNH 93422; 8 .2 mi. S Tuxpan,

USNM 131738; Volcan San Martin, TCWC 2I3 84, UIMNH 25942, UMMZ 123111-2.

Lampropeltis triangulum smithi subsp. nov.
Figures 41-42

Holotype.— Louisiana State University Museum of Zoology 274, an
adult male from the Xilitla region, San Luis Potosi, purchased 5 May
1947 by Marcella Newman from a native collector.
Diagnosis.— The snout is black and white, with the anterior portions
of intemasals, prefrontals, nasals, loreals, and preoculars white,
posterior portions black; supralabials and infralabials also have the
anterior edge white, and posterior edge black; first black ring usually
begins on the posterior tip of the parietal or less than one scale
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length posterior; red rings are complete around body, usually scattered
black pigment ventrally; red body rings number from 19 to 3 0 , mean 2 4 .8 ;
red and white scales are moderately black tipped.

Temporals are usually

2+3 or 2+-2 ; dorsal scale rows are 21 at midbody.
Range.— The Sierra Madre Oriental from southeastern San Luis Potosjf
southward through eastern Queretaro, Hidalgo, northeastern Puebla, and
into the Jalapa area of Veracruz (Figure 4)*
Description of the holotype.— Supralabials 7, third and fourth en
tering orbit; infralabials 9-1 0 , first four touching anterior chin
shields, fourth and fifth touching posterior chin shields; anterior chin
shields about one and two-thirds length of posterior; posterior chin
shields separated by a small scale; loreal 1 ; preocular 1 ; postoculars
2 ; temporals 2+3 ; scale reduction pattern

ventrals 21 9 ; subcaudals 52; total length 836 mm, tail 116 mm (tip miss
ing?); tail length/total length ratio 0 .1 3 9 *
Rostral black, anterior portion of intemasals, prefrontals, loreals,
nasals, and preoculars white with black pigment posteriorly; suprala
bials and infralabials black and white barred with black pigment pos
teriorly; remainder of dorsal head surface black to posterior one-third
of parietal, including anterior temporals and dorsal half of upper pos
terior temporal; remaining temporals with large black tips; chin and
throat white except for black posterior edge on anterior chin shields;
first white ring includes posterior one-third of parietals and extends
one scale length onto body; first black ring four scales long, shorten
ing to two ventrolaterally, crossing venter on gular scales; other black
body rings approximately three scales long, shortening to two
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ventrolaterally; white body rings about one and one-half scales long;
first red ring eight scales long, approximately five on body; red body
rings 1 9 , four on tail; red scales moderately black tipped; white scales
heavily black tipped; body rings complete across venter, few scattered
black flecks in red and white rings ventrally; tail rings complete, ex
cept for two posterior red rings obscured by black pigment.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-7 (7 in 97-2 per cent); infra

labials 8-10 (9 in 94*1 P©r cent); preocular 1; postoculars 1-2 (2 in
94.1 per cent); loreal 1; temporals 213 (72.7 per cent), 212 (21.3 per
cent), 1+2 (3.0 per cent), 1+4 (3*0 per cent); dorsal scale rows 21-2117(19); ventrals in males range from 204 bo 221, mean 212.6 (1 3 ), in
females from 205 to 225, mean 214*2 (5); subcaudals in males range from
48 to 6 2 , mean 53*3 (1 3 ), in females 45 to 5 1 , mean 4^*0 (2); total
length in males ranges from 260 to II38 mm, in females from 269 to 973
mm; tail length/total length ratio in males ranges from 0.135 to 0.173,
mean 0 .1 5 1 (1 3 ), in females from 0 .1 2 6 to 0 .1 4 1 , mean 0 .1 3 4 (2).
The head pattern in this form is unique, although suggestive of the
pattern in L. t,. micropholis and L. t . andesiana; it consists basically
of white on the anterior portions of the rostral, internasals, prefrontals, loreals, and preoculars, with black pigment on the posterior
portion of these scales (Figure 40); occasionally there are some white
marks on the frontal.

The labials are barred, with black pigment on

anterior edges, white on posterior.

The posterior margin of the anter

ior chin shields is usually black.
The first white ring is either restricted to the posterior region
of the parietals, or extends as much as one scale length onto body.

The
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temporals are heavily black tipped.

Several specimens have the first

black ring irregularly interrupting the first white ring and connecting
with the black pigment on the head.

One specimen (AMNH 8 5 9 6 4 ) has the

first white ring reduced dorsally to a crescent-shaped area posteriorly
on the parietals by encroachment of the first black ring.
body rings are one or one and one-half scales long.

The white

The white scales

are extensively black tipped; the black pigment nearly obliterates the
white rings in larger specimens.
The first black ring begins on the posterior one-seventh to onefifth of the parietals, or at a point about one-half scale length
(occasionally one scale length) posterior to parietals, and extends
posteriorly one to three scale lengths; the first black ring passes
ventrally across the angle of the jaw and crosses the venter on the
first small ventral (occasionally includes the second) and usually on
one row of gular scales.

The black body rings vary from two to three

scales in length, becoming shorter laterally.

The black rings often

expand middorsally and in a few specimens completely interrupt the red
ring, especially on the posterior half of the body (AMNH 76425, 85964*
LSUMZ 278, MGZ 56227).
The first red ring ranges from five to 14 scales in length, mean
8.2 (17).

Specimens from the northern portion of the range (San Luis

Potosi) have a higher mean (8 .9 ) number of scales in the first red ring
than do specimens from the south (Puebla, mean 7*6, and Jalapa, Veracruz,
mean 7*0).

The other red body rings range from two to five scales in

length, mean 3 .1 (18).

The red body rings also tend to be longer in the

north (San Luis Potosi, mean 3 .6 ) than in the south (Puebla, mean 3 .0 ,
Jalapa, Veracruz, mean 2.5)*

The red body rings number from 19 to 30,
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mean 2 4 .8 (21).

There is a cline in number of red body rings from north

to south, means as follows:
Veracruz 27.8 (4).

San Luis Potosi 21.6 (8), Puebla 26.2 (9),

The red scales are usually moderately black tipped.

Specimens in the northern part of the range tend to have less black
pigment on the tip of red scales than do individuals to the south.
Rings are complete around the body, with occasional scattered black
pigment in the white and red rings ventrally, seldom completely inter
rupting them.

Specimens from Jalapa generally have more dark pigment

scattered throughout the red and white rings than do individuals to the
north.
Discussion.— This subspecies may represent an adaptation to mesic
high elevations when compared to the lowland-dwelling polyzona or to the
arid plateau-dwelling arcifera. L. t . smithi is distinguished from
polyzona and the other subspecies primarily on the basis of head and
body pattern.

This milk snake also has fewer ventrals than polyzona.

Smith (1942) indicated that there might be a highland form occupy
ing the Sierra Madre Oriental.

He based this suggestion on several

specimens, from uncertain localities, with aberrantly large amounts of
black pigment on the venter.

Smith's sample included the new highland

form, L. t. smithi. and intergrades between polyzona and smithi.
Smith and Laufe (1945) reported two specimens (TOTC 692, 894) from
5 kilometers north of Jalapa, Veracruz, as belonging to two subspecies,
arcifera and polyzona. respectively.

I have examined these two speci

mens and found they have the typical head pattern and red body ring
number (2 4 ) of smithi; I also found that a mistake was made in the
ventral count of TCW'C 6 9 2 . Smith and Laufe reported the number to be
242, whereas the specimen has 2 1 9 - 1 consider these two specimens to
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be typical of L. t . smithi.
The population from the eastern edge of the Mesa Central I consider
to be L. t. smithi x L. t. polyzona intergrades (Table 20).

The possi

bility of L. t . arcifera influence in this area is discussed under the
account of that subspecies. As mentioned previously, there is a great
need for specimens from these critical areas with precise locality and
altitudinal data.

It is apparent that some of the specimens collected

in the latter half of the Nineteenth Century and labeled with such lo
calities as "Orizaba" did not originate as indicated.

In certain regions,

such as the one under discussion, a distance of a few miles can mean a
difference of several thousand feet in elevation.

This local difference

in elevation is apparent in the vicinity of Jalapa, Veracruz, where
smithi inhabits the higher elevations, and polyzona the lower elevations.
The basic reasons for considering the populations of the eastern
edge of the Mesa Central to be intergradient are demonstrated by the
data in Table 20.

The number of red body rings tends to reflect in

fluence from smithi. Difference in red ring number is also reflected
in the length of red rings, which tends to be intermediate between
smithi and polyzona. The number of ventrals strongly reflects polyzona
influence.

The head in some individuals is entirely black, in others

it is typical of polyzona. There is a heavy concentration of black pig
ment on the red scales.

This increase in dark pigment on the red scales

is more than extensive black tipping, it takes the form of a black bor
der around the margin of the exposed red scale.

These intergrade popu

lations need further study.
A specimen (BOB 11104) from Cuautlapan, Veracruz, is included in
this discussion simply because the locality falls in the general area

Table 20.

Summation of ventrals, subcaudals, number and length of red body rings for
L. t. polyzona. L. t . smithi. and

Subspecies

Ventrals
M

F

polyzona x L

Subcaudals
M
F

b

smithi intergrades.

No. of Red
Body Rings

First Red1
Ring

Red Bodyl
Rings

polyzona

215-2352
224-0(21)

219-234
228.3(8)

52-62
55-3(17)

50-58
53.0(5)

16-22
19.1(28)

5-21
13-4(32)

2-11
6.8(33)

polyzona x smithi
(Veracruz)3

210-230
224-4(21)

225-233
229.4(7)

52-61
56.5(18)

48-55
51.3(6)

18-28

5-14
10.3(22)

2-7

polyzona x smithi
(Puebla Oaxaca)4

229-231
230.0(2)

234
234(1)

53-58
55.5(2)

53(1)
53-0(1)

22-24
22.3(3)

11
11.0(3)

5-6
5.3(3)

smithi
(total series)

204-221
212.6(13)

205-225
214.2(5)

48-62
53-3(13)

45-51
48.0(2)

19-30
24.8(21)

5-14
8.2(17)

2-5
3.1(18)

smithi
*
(San Luis Potosi)

207-219
214-3(7)

19-24
21.4(7)

5-14
8.9(8)

2-5
3.5(8)

smithi
(Puebla)

204-221
213.7(7)

212-225
217.0(3)

48-55
52.1(7)

21-30
26.1(10)

5-9
7.6(9)

2-4
2.8(8)

smithi
(Veracruz)

215-219
216.3(3)

215-221
218.0(2)

52-55
53*3(3)

23-29
26.6(5)

7
7-0(3)

2-3
2.7(3)

-

48-58
54-7(7)

-

45-51
48.0(2)
—

22.8(29)

■'■These columns show the number of scales involved in the length of the red band indicated.
Counts for red body rings were made near midbody.

5.0(24)

Table 20.

^Data is given as follows:

(Cont.)

ranfie
•
mean (N)

3specimens are from the Orizaba-Cordoba area; for specific localities see
polyzona Specimens examined under the smithi subspecies account.
^-Specimens are from the Huatusco, Puebla3 and Cosolapa, Oaxaca^ areas.
as in footnote 3-

t^ smithi x L. t.

See Specimens examined
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of L. t. polyzona x L. t. smithi intergradation.

The specimen was col

lected in rain forest by a native from whom it was purchased (Brown, in
litt.).

It is identical to L. t. elapsoides of the southeastern United

States.

The following data are pertinent:

male; total length 176 mm;

tail length 25 mm; ventrals 167; subcaudals 40; supralabials 7; infra
labials £; preocular 1; postoculars 2; loreal 0; temporals 1+2; red body
rings 17; snout probably red in life; red scales are not black tipped.
I cannot explain the occurrence of this specimen in Veracruz.
that perhaps the locality data are in error.

I feel

Another specimen (UIMNH

17784) from the same locality is similar In characteristics to other
specimens from the eastern Mesa Central.
Natural history.— The dates of collection range from May to August
(data from specimen tags).

The natural history of this subspecies is

virtually unknown.
L. t . smithi inhabits the Sierra Madre Oriental of San Luis Potosi,
Hidalgo, Puebla, and the Jalapa area of Veracruz.

This area lies with

in West's (1964b) Tropical Highland category and, to a large degree, in
Wagner's (1964) Tropical Rainforest formation.

The only definite habi

tat notes available are in reference to an intergrade from Acultzingo,
Veracruz, reported by Smith, Smith, and Werler (1952).

They indicated

that the habitat was a dry arroyo in semiarid country.

No definite

elevational data are available; however, Downs (1967) gave the eleva
tion of Jalapa, Veracruz, as 1362 meters.
Specimens examined (24).— MEXICO.
UU 10287.

Hidalgo: 2.5 mi. S Chapuluapan,

Puebla: 4-3 mi. NE Huauchinango, UMMZ 99544; near La Mesa

and Necaxa, MCZ 56226-7; Necaxa, UMMZ 85963-4; K lo Necaxa, Necaxa, AMNH
76424-7; Pahuatlan, UMMZ 95200; Queretaro: 4 mi. W Ahuacatlan

Figure 41
Head pattern of the holotype of Lampropeltis
triangulum smithi (LSUMZ 274) from the Xilitla region,
San Luis Potosi, Mexico.

Figure 42
Pattern at midbody of the holotype of Lampropeltis
triangulum smithi (LSUMZ 274) From the Xilitla region,
San Luis Potosij Mexico.
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(in San Luis Potosi), TCWC 29503; 8 .6 mi. W El Madrono, TCWC 28932.
San Luis Potosi: Xilitla region, LSUMZ 274 (holotype), 275, 277-81,
588.

Veracruz: 3 mi. E Bander Villa [Banderilla], NE Jalapa, UIMNH

25944; Galapa [jalapaj, MCZ 2840, 95884 (formerly MCZ 2840); 5 km. N
Jalapa, TOTC 6 9 2 , 894; 7 mi. "WNW Jalapa, ISUMZ 11086.
L. t. polyzona x L. t. smithi. Specimens examined (3 3 ).— MEXICO.
Oaxaca: Cosolapa, CAS 74352.
88705-6.

Puebla: San Diego, Tehuacan, UMMZ

Veracruz: Acultzingo, UIMNH 21823; near Cordoba, MCZ 45675;

Cuautlapan, UIMNH 17784; Fortin de las Flores, UIMNH 46995; near (ENE
Huatusco, KU 105869-71; Buenavista Sumidero (near Orizaba), AMNH 19646;
Mirador (probably not the exact locality, but the higher elevations
nearby), MCZ 5861; Orizaba, USNM 7103, 12121, 30222, 61026, 110823;
Potrero, AMNH 64268-72, UIMNH 48067; Potrero Viejo, KU 23980, 24123,
UIMNH 34917-8, 48066, 48068, UMMZ 89382-4, USNM 110820-1.
Subspecies indetermined (1).— MEXICO.

Veracruz:

Cuautlapan, BCB

11104 (this specimen is virtually identical to L. t. elapsoides).

Lampropeltis triangulum sinaloae subsp. nov.
Figures 43-44

Holotype.— Los Angeles County Museum 38529, an adult female from
3 2 .4

mi N Mazatlan, Sinaloa, Mexico, collected 9 July 1962 by R. M. Davis.
Definition.— Head and snout are black with varying amounts of white

mottling on rostral, intemasals, nasals, and loreals; first black ring
touches angle of jaw or less than one scale length posterior; first
black ring crossing throat to form a "V"; red rings complete around body
with only scattered black pigment ventrally; red and white scales not
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long; black body rings two or two and one-half scales long, shortening
to one and one-half to two laterally; all rings complete around body;
last two red rings on tail obscured by black pigment; red rings with
scattered black pigment midventrally; red scales not black tipped.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6 -8 (7 in 95*3 per cent); infra

labials 7 -1 0 (9 in 94*0 per cent); preoculars 1 - 2 (1 in 9 9 -1 per cent);
postoculars 1 -3 (2 in 97*3 per cent); loreal 1 ; temporals 2+3 (9 4 .6 per
cent), 2+4 (1*4 per cent), 1+2 (1 . 0 per cent), 0+3 (0 .5 per cent), 3+3
(0 .5 per cent); dorsal scale rows 21-21-1 7 * occasionally 23 at midbody
and 19 at vent (see general discussion of dorsal scale rows for infor
mation on sexual dimorphism in this character); ventrals in males range
from 205 to 228, mean 2 1 6 .1 (80), in females from 205 to 227, mean 215*6
(29 ); subcaudals in males range from 46 to 6 0 , mean 5 2 .7 (7 0 ), in fe
males from 42 to 5 4 , mean 4 8 .9 (3 0 ); total length in males ranges from
297 to 1226 mm, in females from 327 to 1 0 2 4

tail length/total length

ratio in males ranges from 0 .1 3 1 to 0 -1 6 1 , mean 0 .1 4 3 (70), in females
from 0 . H 7 to 0.152, mean O.I36 (28).
The head is black with variable amounts of white flecking on
rostral, internasals, nasals, loreals and preoculars; rarely is the
head entirely black.

One specimen (JVC 62-3 8 ; see Specimens examined

list for comments on locality) has a white snout from the anterior onefourth of the prefrontals forward, reminiscent of L. t. nelsoni to the
southeast.

I have examined a relatively large number of specimens from

the Culiacan and Mazatlan areas and found this pattern in only a single
specimen, a fact which I attribute to individual variation.

The first

six or seven infralabials generally have dark lateral margins; in a few
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black tipped; red body rings number 10 to 16, mean 1 3 .1 . Temporals
usually 2 +3 ; dorsal scale rows usually 21 at midbody.
Range.— From the southwestern comer of Sonora, southeastward
through the broad coastal plain and foothills of Sinaloa to near the
southern border of Nayarit, and up the Rio Fuerte into southwestern
Chihuahua (Figure 4 ).
Description of the holotype.— Supralabials 7, third and fourth en
tering orbit; infralabials 9* first four touching anterior chin shields,
fourth and fifth touching posterior chin shields; anterior chin shields
about equal to or slightly longer than posterior; loreal 1, longer than
high; preocular 1; postoculars 2; temporals 2+3; scale reduction pattern

21

19 (2ri0;

ventrals 217; subcaudals 4 6 . Total length 876 mm, tail 120 mm; tail
length/total length ratio 0 .1 3 7 .
Rostrals, intemasals, nasals, loreals, anterior half of preocular,
and first supralabial white, usually with black on sutures; remainder
of head black to posterior tip of parietals, including anterior portion
of second row of temporals, and to middle of sixth supralabial; mental
and first four infralabials with black on at least lateral margins,
third and fourth infralabial with lateral one-half black; black pigment
on median border of anterior chin shields, remainder of throat white;
first white ring on tip of parietals and exbending one and one-fourth
scale rows posteriorly; first black ring four scales long, shortening
to two scales laterally and forming a shallow 11V" on gular scales, the
point of the "V" directed anteriorly; first red ring 19 scales long;
other red rings approximately 1 2 scales long; red body rings numbering
1 3 , three on tail; white body rings one to one and one-fourth scales
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specimens the first five infralabials are entirely black.

The medial

margins of the anterior chin shields may be dark; the remainder of the
ventral head surface is usually white.
The first white ring begins on the posterior one-sixth or one-fifth
of the parietals and extends one to three scales (usually two) onto the
body.

The white scales lack black tips* however, in some specimens

there are scattered black or brown flecks.
The first black ring varies from three to five scales in length middorsally; it usually angles forward forming a "V" on the venter.

One

specimen (LA.CM 25913) has the first black ring broadly joined with the
black on the parietals, with an isolated white spot enclosed on the
posterior end of the parietals.

Black body rings vary from two to three

scales in length, usually two and one-half; they tend to be slightly
expanded middorsally.
The first red ring ranges from 13 to 23 scales in length, mean 18.3
(65) - The other red rings range from seven to 14 scales in length, mean
10.4 (71)*

There are no black tips on the red scales.

rings number from 10 to 16, mean I3 .I (II3 ).

The red body

Hardy and McDiarmid (1 9 6 9 )

indicated that KU 73541 has black tips on the red scales.

I examined

this specimen and found that the posterior one-half of each red scale
is a darker shade than the adjacent red pigment but I do not regard this
condition as black tipping.
The body rings are complete.

The ventral surface of the red rings,

however, varies from being immaculate to possessing varying amounts of
black pigment especially midvent rally.

The black pigment may be arranged

as a faint midventral line of stippling or as a black line completely
interrupting the red midvent rally.

This is individual variation as a
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variety of conditions have been observed from single localities.

There,

however, seems to be a higher frequency of black pigment ventrally in
the red rings in specimens from the Eldorado, Sinaloa area.
Discussion.— I consider as incorrect the suggestion by Fugler and
Dixon (1961) that there is influence of L. t . arcifera in a specimen
from El Dorado, Sinaloa.

This specimen has some of the red rings inter

rupted ventrolaterally by black, in effect creating "red saddles"; this
pattern variant is herein considered as individual variation.

Variation

of this type has been occasionally observed in other populations. There
is no evidence that L. triangulum inhabits the high elevations to the
east of El Dorado.
L. t. sinaloae has significantly (P< 0.05) fewer red body rings
than L. t. nelsoni, the adjacent population to the southeast.

The lower

number of red rings is also reflected in the length of the red rings
which are significantly (P < 0.05) longer in sinaloae. The snout pat
tern of sinaloae consists of black and white mottling on the rostral,
intemasals, nasals, loreals, and preoculars; rarely is there white on
the prefrontals.

L. t. nelsoni has white from the anterior portion of

the prefrontals forward, with only a few black flecks.

The first black

ring in sinaloae usually crosses the throat, forming a "V"; in nelsoni
the first black ring is usually broken midventrally or narrowly con
nected in a straight line.
Natural history.— Collecting dates range from June to August (data
from specimen tags).
is nocturnal.

Hardy and McDiarmid (19&9) stated that this snake

Zweifel and Norris (1935) reported a specimen collected

late-in the evening.

Bogert and Oliver (1945) recorded a specimen which

contained two unidentified reptile eggs (approximately 17 mm long) and
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one specimen which contained an unidentifiable juvenile mammal.
Hardy and McDiarmid (1969) noted that specimens from the southern
part of Sinaloa inhabited areas below 1000 meters.

The overall range of

this subspecies nearly coincides with West's (1964) Pacific Coastal Low
land physiographic region.
Specimens examined (109).— MEXICO.
22?4&2.

Nayarit:

Chihuahua: Piedras Verde, BYU

5 mi S jet. highway 15 - Acaponeta cutoff, CAS-SU

23351J Isabel Island, LACM 2467; SDSNH 17571; UMMZ 84256; Navarette,
CAS-SU 23852; 1 mi. NE Navarette, UIMNH 41536; 8 mi. S Ruiz, UIMNH 53058;
San Bias, to 33 mi. E of, CAS 95777-3, EAL I3 4 , 6 3 5 , 642, IACM 38521-2,
UF 12807, UIMNH 68729-35, USNM 151794; San Juan Peyotan, AMNH 74952;
7.5-2.5 mi. S Santiago turnoff, UIMNH 68737; 20 mi. N Tepee, CHM 514*
Sinaloa:

"Sinaloa,” LACM 38525; JFC 62-38-40, from 31 mi. S Culiacan,

57 mi. N and 63 mi. N Mazatlan (individuals cannot be assigned to a
specific locality); 4 mi. 9tJ Concordia, KU 73538; 22.6 mi. N Culiacan,
FSM 12806 ; 32.2 mi. N. Culiacan, FSM 16541; 44 mi. N Culiacan, LACM
9604; 9 mi. S Culiacan, LACM 6907; 16 mi. S Culiacan, UIMNH 34919; 47 mi.
S Culiacan, LACM 6901; 50 mi. S Culiacan, LACM 6908; 53*5 and 55-6 mi.
S Culiacan, BYU 2388O-I; 60.6 mi. S Culiacan, LACM 6902; 93 km- S
Culiacan, LACM 38528; Eldorado, AMNH 90703-5, 90707-10, UIMNH 46992-4;
Escuinapa, AMNH 3525-8, 90706; 17 mi. N Espinal, FSM 16542; 19*6 mi. S
Evora Mocorito, CAS-SU 238 4 6 ; 1 mi. NW Guamuchil, BYU I3I8O; 13.7 mi.
S. Guamuchil, LACM 6906 ; 4*8 mi. N Huantcastle (Rancho), LACM 6903; Isla
Palmito del Verde (south end), KU 73541; 1-6 mi. E La Cruz, LACM 6892;
22 km. E Matatan (Plumosas), KU 73540; Mazatlan, AMNH 100386, KU 63422;
2 mi. N Mazatlan, UMMZ 114297; 5 mi. N Mazatlan, LACM 25913; 6 mi. and
6.6 mi. N Mazatlan, KU 73535, UIMNH 68738; 9 mi. N Mazatlan, LACM 6889;

Figure 43
Head pattern of the holotype of Lampropeltis
triangulum sinaloae (LACM 38529) from 32.4 miles
north of Mazatlan, Sinaloa, Mexico.

Figure 44
Pattern at raidbody of the holotype of Lampropeltis
triangulum sinaloae (LACM 38529) from 32.4 miles north
of Masatlan., Sinaloa, Mexico.

14 mi. N Mazatlan, LACM 6891; 16-9 mi. N Mazatlan, LACM 6890; 22.1 and
22.4 mi. N Mazatlan, LACM 6898, 6 8 9 6 ; 3O .5 mi. N Mazatlan; 3 2 .4 mi. N
Mazatlan, LACM 38529 (holotype); 36 mi. N Mazatlan, KU 735345 43 mi. N
Mazatlan, KU 73536; 52 mi. N Mazatlan, LACM 3 8 5 3O; 70 mi. N Mazatlan,
UIMNH 68740; 10 km. NE Mazatlan, KU 73533; 14 mi. NNW Mazatlan, UMMZ
114652; 9*6 mi. N Rio Culiaean (rt. 1 5 ), CAS-SU 23847; 47-7 mi. S Rio
Elota, LACM 6895; 0.8 mi. S Rio Lorenzo (it. 15), CAS-SU 2 3 8 4 8 ; 4 .9 mi.
S Rio Presidio (rt. 15) CAS-SU 2385O; 1 mi. and 2.8 mi. NW Rosario, KU
73539, LACM 38193; San Ignacio, LACM 6893; 15-1 mi. S San Ignacio, LACM
6894; 2 mi. E San Lorenzo, KU 91421; Teacapan and vicinity, KU 93494,
LACM 6909-11, 7241; 34*6 mi. N Terreros, LACM 6899; 12 mi. S Terreros,
LACM 69OO; 21.3 mi. S Terreros, LACM 6905; 13 km. NNE Vaca, KU 80754;
Villa Union and vicinity, BYU 23879, KU 40355, LACM 6897, 38526-7.
Sonora: Guirocoba, AMNH 63713-4, SDSNH 41105.

Lampropeltis triangulum nelsoni Blanchard
Figures 45-48

Lampropeltis triangulum nelsoni Blanchard, 1920: 6 -8 , pi. 1, fig. 1.
Lampropeltis triangulum schmidti Stuarti 1935a: 1-3 (holotype, BM 81.
10.1.97; type locality, Tres Marias Islands).
Lampropeltis doliatus schmidti: Klauber, 1948: 11.
Holotype.— United States National Museum 46552, an adult male from
Acambaro, Guanajuato, collected by E. W. Nelson.
Definition.— Snout usually white from mid-prefrontals anteriorly,
may be small amount scattered black pigment; remainder of head is black
posteriorly; first black ring is usually more than one scale length

2/{-4
posterior to the angle of jaw, generally incomplete or narrowly con
nected across throat; red and white scales are not black tipped; red
body rings number from 13 to IS, mean 16.0.

Temporals are usually 2+3;

dorsal scale rows are 21 or 23 at midbody.
Range.— From southern Guanajuato west through central Jalisco
(avoiding the higher elevations) to the Pacific coast, southward through
the coastal areas of Colima and onto the narrow coastal plain of north
western Michoacan, and on the Tres Marias Islands (Figure 4) •
Description of the holotype.— Supralabials S, fourth and fifth en
tering orbit; infralabials 9-1 0 , first four touching anterior chin shield,
fourth and fifth touching posterior chin shield; anterior chin shields
about one and one-half the size of posterior; loreal 1 , slightly longer
than high; preocular 1 ; post oculars 2 ; temporals 2+3; scale reduction
pattern

ventrals 205; subcaudals 42.

Total length 770 mm, tail 106 mm; tail

length/total length ratio O.I3 8 .
Head with black beginning on posteriomedial edge of parietals; black
pigment extending forward to and including anterior edge of sixth supralabial, forward on fifth through third supralabial, including preoculars,
extreme posterior edge loreal, frontal, supraoculars and posterior onethird prefrontals; snout, anterior to prefrontals and preoculars, white
with numerous black flecks.

Chin and throat white except for dark

lateral margins on anterior five infralabials and scattered dark pigment
on margins of chin shields.

First white ring beginning on posterior

edge of parietals and extends posteriorly two scale lengths middorsally;
first black ring six scales long, shortening to three ventrolaterally,

incomplete midventrally- black body rings slightly expanded middorsally,
generally three to four scales long middorsal1y, shortening to one and
one-half or two ventrolateral ly, usually crossing the venter on two
ventrals; white body rings one and one-half to two scales long; white
scales mostly unmarked with black or brown pigment; red rings lacking
black tips, from five to eight scales long middorsally; red body rings
1 5 ; red rings obscured by black on tail; tail pattern of four narrow
white rings and three broad black, with a small black tip.
Variation.— Meristic and mensural data for this subspecies may be
supralabials 7 -8 (7 in 95*7 per cent); infra

summarized as follows:

labials 9 -1 0 (9 in 7 5 .0 per cent); preoculars 1 -2 (1 in 9 6 .3 per cent);
postoculars 1 - 2 (2 in 95*6 per cent); loreal 1 ; temporals 2+3 (9 2 .5 per
cent), 1+2 (5*0 per cent), 3+3 (2 -5 per cent); dorsal scale rows 2 1 (2 3 )21(23)-19 (16 or 17); ventrals in males range from 204 to 2 31, mean
215*9 (15) [males from the Tres Marias range from 223 to 231, mean 228.0
(4), in mainland males from 204 to 219, mean 211.6 (11)], in females
from 203 to 228, mean 213.4 (6) [a single female from the Tres Marias
is 228, in mainland females from 206 to 216, mean 211.3 (7)]; subcaudals
in males range from 43 to 55, mean 51*3 (14) [males from the Tres Marias
range from 46 to 55, mean 53*0 (4), in mainland males from 43 to 54,
mean 50.6 (10)], in females from 42 to 51, mean 4 6 .6 (8) [a single fe✓

male from the Tres Marias is 50, in mainland females from 42 to 52,
mean 4 6 .1 (7)]; total length in males ranges from 280 to 1021 mm, in
females from 270 to 955+ mm; tail length/total length ratio in males
ranges from O.I38 to 0.161, mean O.I48 (12), in females from 0.130 to
0.150, mean O.I3 8 (7).
The snout is white, usually from the middle of the prefrontals
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forward; the remainder of the head is black to the posterior one-fifth
to one-fourth of the parietals.

The black pigment may extend forward

along the medial margin of the prefrontals and/or there may be scattered
black flecks on the white snout.

The lateral margins of the first five

or six infralabials and the medial and anterior margins of the anterior
chin shields are usually black.

Otherwise the chin and throat areas

are white.
The first white ring begins on the posterior one-fifth to onefourth of the parietals and extends one and one-half to two and one-half
scale lengths posteriorly.

The white body rings vary from one and one-

half to three scales in length (the latter in a single specimen from the
Tres Marias).

The white rings tend to expand ventrolateral ly.

The first black ring varies from three to five scales in length;
it is either incomplete ventrally or is narrowly connected across the
first ventral.

The black body rings range from two and one-half to

three and one-half scales in length (specimens from the Tres Marias
Islands have black body rings three or three and one-half scales long;
in the mainland population they are two and one-half scales long, a
three-scale ring in one specimen from Colima being the sole exception.
The first red ring ranges from nine to 13 scales in length, mean
1 1 .8 (18); red bodfer rings range from four to eight scales in length,
mean 5-9 (17)*

The red scales are not black tipped.

The red body rings

number from 13 to 18, mean 1 6 .0 (2 3 ).
The rings are complete around the body, usually without much black
pigment in red or white rings ventrally.

The red ring tend to be

obscured by black pigment on the tail.
Discussion.— Stuart (1935a) described the population of milk snakes
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on the Tres Marias Islands as a new subspecies, L. t. schmidti. Kis
diagnosis is as follows:
"1.

Greater number of ventrals, 228 to 233 in schmidti
as compared with 200 to 221 in nelsoni.

"2.

Much wider yellow bands between the black annuli,
at least, 2g scales wide in middorsal region in
schmidti as compared to 1 to 1^ scales wide in
nelsoni. Conversely the red (in life) spaces
between the pairs of black annuli are narrower
in schmidti.

"3 . Much lighter snout.
M4.

Posterior chin shields always separated."

It has been shown that island populations of snakes often have a
high number of ventrals, which should not be used as a diagnostic
characteristic without additional differences (Mertens, 1934; Zweifel,
I960).
The white (yellow) rings are not consistently longer in specimens
/

from the Tres Marias.

In five specimens from the islands, three have

white rings two and one-half scales long; one has white rings two scales
long, and another has one and one-half scale lengths in the white ring.
The white rings in mainland specimens vary from one to three scales in
length.

Fouquette and Rossman (1963) noted a specimen (TNHC 25443)

from near Magdalena, Jalisco, with schmidti-like white rings, but which
is nelsoni-like in other characteristics.
✓

The snout pattern in specimens from the Tres Marias is similar to
the snout pattern in mainland nelsoni: the only difference (which is
not consistent) is that in mainland specimens there are usually more
scattered black flecks on the white snout.
The separation of the posterior chin shields by small scales has
been examined and found to be variable in the island and mainland
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populations.

Zweifel (i960) indicated that the white rings in "schmidti11

were immaculate white (yellow), whereas there were dark flecks scattered
in the white rings of "nelsoni" . One specimen (USNM 24634; total length
925 mm) from Maria Madre Island has a few tiny dark flecks in the white
rings.

The specimen (UMMZ 84257) from Tenacatita Bay, Jalisco, which

Smith and Taylor (1945) and Zweifel (i960) considered to be schmidti.
has tiny black flecks on the white scales, especially along the scale
margins.

This specimen also has black pigment along the margins of the

scales on the otherwise white snout.
The Tres Marias Islands population tends to be different in several
aspects of pattern.

These differences, however, are not of the same

magnitude as those used to separate other subspecies.

The difference

in ventral number is statistically significant (P<0.05); however, as
pointed out previously, this character should not be utilized as a diag
nostic characteristic in island populations.

I have, therefore, placed

the name L. t. schmidti in the synonymy of L. t . nelsoni.
I have given the reasons for separating the populations to the
northwest (Nayarit, Sinaloa and Sonora) from L. t . nelsoni under the
subspecies account of L. t. sinaloae.
L. t. nelsoni intergrades with L. t . arcifera in northern and cen

tral Jalisco, in northeastern Colima, and in western and northeastern
Michoacan.

These specimens are discussed under the subspecies account

of arcifera.
Natural history.— Collecting dates are available for April through
August.

The only information on activity is that some specimens were

collected dead on the road at night.
habits and reproduction.

There is no information on food
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This subspecies is found on the Tres Marias Islands (recorded
with certainty only from Maria Madre Island), which receive about
25 inches of raninfall annually, but are covered by Tropical
Deciduous Forest (Zweifel, i960).

The adjacent coastal area of

Jalisco and Colima receives approximately 12 to 15 Inches of
precipitation annually, decreasing in amount to the east (Vivo,
1964 ).

Mainland LL t. nelsoni inhabit the northwestern portion

the Sierra Madre del Sur and the lower elevations of the western
edge of the Mesa Central (West, 1964)*

There is no information

available on the microhabitat.
Specimens examined (25)-— MEXICO.
plateau," USNM 30504-5.

Colima:

State unknown, "Mexican

"Colima," USNM 31492-3; 4 mi.

WNW Bahia de Santiago, USL 12396; 5*7 mi. N jet. Rts. 60-200,
LSUMZ 7687; just north Manzanillo (Rt. 200), USL 12386; 5 mi.
ME Manzanillo, SAM 1114; 15 mi. N Manzanillo, BYU 23941.
Guanajuato:

"Guanajuato," USNM 12680; Acambaro, USNM 46552

(holotype).

Jalisco:

Guadalajara, USNM 24967-8; Hacienda de

Capulines, Jamay, AMNH I965O; 10 km. N La Huerta (Rt. 80), USL
12344 ; 4*2 mi. MW Magdalena, TNHC 25443; Hacienda de Santa Maria,
near Magdalena, AMNH 19702; 1 mi. SE Nayarit-Jalisco line (Rt.
15), BYU 13181; Tenacatita Bay, UMMZ 84257.

MLchoacdn:

Sierra

Madre, Nexpa River, USNM 31491; Tres Marias Islands (Nayarit):
"Tres Marias," BM 81.10.1.9 8 , UMMZ 79510; Maria Madre Island,
AMNH 78661, 78674, USNM 24684.

Figure 45
Head pattern of the holotype of Lampropeltis
triangulum nelsoni (USNM 46552) from Acambaro^
Guanajuato, Mexico.

Figure 46
Pattern at midbody of the holotype of Lampropeltis
triangulum nelsoni (USNM 46552) from Acambaro, Guanajuato,
Mexico.

Figure 47
Head pattern of Lampropeltis triangulum nelsoni
1946. 14* 31) from the Tres Marias Islands, Mexico.

Figure 48
Pattern at midbody of Lampropeltis triangulum
nelson! (BM 1946- 14* 31) from the Tres Marias Islands,
Mexico.
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Lampropeltis triangulum arcifera Werner
Figures 49-52

Jampropeltis micropholis arcifera Werner, 1903: 250.
Lampropeliis ruthveni Blanchard, 1920: 8, pi. 1, fig. 2 (holotype,
USNM 4®55® j from P^tzcuaro, Michoacan, adult, collected 2
August 1892 by E. W. Nelson).
Lampropeliis polyzona: Blanchard, 1921: 139-4® (part).
Lampropeliis triangulum arcifera: Smith, 1942: 19®-9 (part).
Holotvpe.— Institut Royal des Sciences Naturelles de Belgigue
9-422, an adult female from "Mexico."

I consider the restriction

to Necaxa, Puebla, by Smith and Taylor (1950) to be incorrect.
Definition.— Snout is black, or has small amount of white
flecks on nasals and loreals; head is black posteriorly; first
black ring usually touches angle of the jaw, or is less than one
scale long posteriorly, complete in a broad straight line across
throat; red and white scales are not black tipped; red body rings
number from 14 to 31, mean 21.9-

Temporals are usually 2+3; dorsal

scales are usually in 21 rows at midbody.
Range.— In general L. t. arcifera inhabits the Mesa Central
of Mexico excluding the eastern portion More precisely arcifera
occurs in Morelos southward into extreme northern Guerrero, in
central Michoacan (in the Lake Patzcuaro area), in south-central
Jalisco (east, north, and northeast of Lake Chapala), and in the
more arid regions of western Queretaro.

This subspecies probably
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also occurs in southwestern Puebla, eastern Mexico, and western
Hidalgo.
Description of the holotype.— Supralabials 7, third and fourth
entering orbit; infralabials 9, first four touching anterior chin
shields; fourth and fifth touching posterior chin shields; chin shields
about equal in size, posterior shields separated at posterior end bysmall scales; loreal 1, slightly- longer than wide; preocular 1;
postoculars 2; temporals 2+3; scale reduction pattern

23 5+6

21

fcl

ventrals 204; tail incompelte.

13 ( 204>i
Total length 890+ mm, tail incomplete

(113+ mm).
Head black to posterior edge of parietals, anterior edge of
posterior temporals, and anterior edge of sixth supralabial, except
for few white spots on intemasals, and narrow white border on ventral
edge of supralabials; mental and first five infralabials black with
few white marks; anterior chin shield borders dark; upper edge of
sixth infralabial black; first white ring including tip of parietals
and one scale row on body middorsally; first black ring five scales
long middorsally, extending anteriorly across angle of jaw and gular
scales; first black ring about three gular scale long midventrally;
black pigment interrupting the red rings middorsally, except for the
first and several posterior rings; all body rings complete across
the venter, except on posterior one-fourth body where black pigment
interrupts white rings; red body rings 20; red rings completely obscured
by black pigment on tail; red scales not black tipped; white scales
with scattered dark pigment.
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Variation.— Meristic and mensural data for this subspecies
may be summarized as follows:

supralabials 7-8 (7 in 88.8

per cent); infralabials 9; preocular 1; postoculars 2; loreal
1; temporals 2+3 (95.0 per cent), 1+2 (4»2 per cent); dorsal
body scales predominantly 21-21-19; ventrals in males range
from 192 to 2 1 7 , mean 2 0 3 .7 (6), in females from 201 to 214,
mean 207.7 (6) (the holotype of ruthveni has 188 ventrals,
sex undetermined, but probably a male); subcaudals in males
range from 43 to 54, mean 47*9 (3), in females from 42 to 52,
mean 47.0 (4); total length in males ranges from 286 to 823
mm, in females from 740 5o 890 mm; tail length/total length
ratio in males ranges from 0 .1 3 7 to Q.I6 3 , mean 0.152 (4),
in females from 0 .1 3 9 to 0 .1 4 4 , mean 0.142 (4).
The head is usually entirely black.

A specimen (LACM

37307) from Jalisco has several small white spots on the frontal
and prefrontals.

One individual (UMMZ 121508) has a narrow

white line on the prefrontals.

The chin and throat have black

pigment on infralabials three to five, and on the medial margins
of the chin shields; variations consist of haveing black on
infralabials one to six (Figure 48), or larger amounts of black
pigment on the chin shields, or a reduction of black pigment on
the chin shields (Figure 50).
First white ring occurs on the posterior one-fifth to one-fourth
parietals and extends one scale length onto body.

White body rings are
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usually one scale long; in one specimen (UIMNH 17732) the white rings
are two scales long.

The white rings are complete around the body.

The first black ring begins one scale length behind the parietals,
and extends posteriorly two to five (usually four) scale lengths mid
dorsally.

The black body rings are usually expanded middorsally, often

completely interrupting the red rings, and range from two to five
scales (usually three) in length.

The white scales are not black

tipped, but they may contain many small black flecks, especially on the
lateral scales.
The first red ring ranges from four to eight scales in length, mean
6 .5 (10).

It is not interrupted by black pigment middorsally.

scales are not black tipped.
21.9 (11).
pigment.

The red

Red body rings number from 14 to 3 1 , mean

The red rings are usually interrupted ventrally by black
Two specimens (IRSNB 9*422, USHM 46553) have the red rings

complete across the venter.
Discussion.— L. t_. arcifera was revived by (Smith, 1942) as a sub
species characterized mainly by black pigment interrupting the red rings
middorsally.

He indicated that this race ranges "

from Morelos and

eastern Michoacan eastward to the edge of the plateau in Veracruz, and
probably southward toward (not to) Tehuantepec."

He also noted that

specimens from the eastern edge of the range have black tips on the red
scales, whereas those to the west lack black tips.
Although agreeing with Smith on the validity of recognizing L. t.
arcifera. I feel he may have placed too much taxonomic stress on black
pigment interrupting the red rings middorsally.

It is indeed characteris

tic of most arcifera. but also occurs occasionally in other populations.
The specimens from eastern Mexico with black tips on their red
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scales which Smith referred to arcifera (1942) do not belong in this
subspecies.

These specimens are either L. t. smithi or represent L.

t. smithi x L. t. polyzona intergrades.
The diagnostic characteristics considered which I consider import
ant in L. t. arcifera as herein delimited are as follows:

black head;

black pigment usually interrupting red rings middorsally and vent rally;
red and white scales not black tipped; and a low number of ventrals and
subcaudals.
The confusion concerning identification of milk snakes from the
Jalisco-Michoacan area is apparent from several reports (Duellman, 1961;
Zweifel, I96I; Fouquette and Rossroan, 1 9 6 3 ).

The difficulty has at

times involved L. t. schmidti (Tres Marias, see discussion under L. t.
nelsoni account), L. t. nelsoni. L. t. arcifera. and L. t . blanchardi.
(L. t . conanti in this study). Another factor that must be evaluated
in any discussion of milk snakes from this area is Blanchard's (1920)
Lampropeltis ruthveni.
Blanchard described L. ruthveni from Fatzcuaro, Michoacan.

He based

the species on the following characteristics (from a single specimen,
USNM 4 6 558 ; skin only, sex unknown):

head completely black; high number

of annuli 30 (2 4 red body ring); lack of black tips on red and white
scales; black pigment showing little tendency to cross red rings either
middorsally or ventrally; and low number of ventrals (188 in type).
X consider three specimens (UMMZ 104694-5; female and male, respec
tively, and a female (KU 68921) from Coalcoman, Michoacan, two of which
were reported as L. t . blanchardi by Peters (1954) to be intermediate
between L. t . nelsoni and the population previously called L. ruthveni
(Table 21).

The red body rings number 27, 24, and 2 4 , respectively; the
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red rings, although narrow, are complete around the body.

These

characteristics are typical of Blanchard's ruthveni. The three speci
mens, however, have white snouts, and 219, 2 1 2 , and 208 ventrals, re
spectively, both features typical of nelsoni.
A male from 5 miles east of Quiroga, Michoacan, has a white snout,
24 red body rings, the red rings complete around the body, and 197 ven
trals (Table 21).

Six specimens from eastern Colima are also inter

mediate in several characteristics or in a combination of characteristics
(Table 21).
In Jalisco, two males (KU 80753, LA.CM 3^524) from south of lake
Chapala, have white snouts, 22 and 24 red body rings, 212 and 205 ven
trals, respectively.

One specimen (LA.CM 3 8 5 2 4 ) has the black pigment

interrupting or tending to cross the red rings middorsally (Table 21).
A male (BYU I3I8I) from one mile southeast of the Nayarit-Jalisco
line (Route 15), Jalisco, has a black head, black pigment interrupting
the red rings both middorsally and ventrally, 16 red body rings, and 213
ventrals.

Respective data for three specimens (AMNH 19647, 19649,

1 9 7 0 1 ) from the west-central portion of the northern extension of Jalisco
(between Nayarit and Aguascalientes) are as follows:

female, male, male;

total length (mm) 8 9 7 , 3^5, 305; ventrals 2 1 5 , 211, 218; subcaudals 5 1 ,
54, 55; black snout, white snout with considerable black flecking, black
snout with white flecks laterally; black not crossing red rings mid
dorsally in first two specimens, tending to cross red rings in latter;
red body rings 18, 17, 1 9 *
A male (AMNH 87595) from four miles east of Ixtlan del Rio, in
southeastern Nayarit, has a black head, black pigment crossing the red
rings middorsally, 19 red body rings, and 208 ventrals (Table 21).

Table 21.

Variation of ventrals, subcaudals, and red rings in Lampropeltis triangulum sinaloae,
L. t . nelsoni, L. t. arcifera. and

Population

Ventrals
M

F

M

arcifera x L

Subcaudals
F

b

nelsoni intergrades.

No. of Red
Body Rings

First
Other Red
Red Ringl Body Ringsl

sinaloae

2 1 6 .1 (80)

215.6 (2 9 )

52.7 (70)

48.9 (30)

13.1 (13)

18.3 (65)

10.4 (71)

nelsoni

215-9 (15)

213-4

(8)

51.3 (14)

46.6

(8)

16.0 (23)

11.8 (18)

5.9 (17)

Jalisco^

PI 1 .2

(6)

215

(1)

51-4

(1)

51

(1)

19-3

(7)

8.2

(5)

3.7

(6)

Colima^

212.0

(3)

214-7

(3)

49-0

(5)

46-5

(2)

19-8

(6)

7.0

(4)

3-3

(4)

Coalcoman^

212

(1)

213-5

(2)

54

(1)

50.0

(2)

25.0

(3)

7.3

(3)

2.8

(3)

197

(1)

51

(1)

24

(1)

6

(1)

3

(1)

207-7

(6)

47.0

(4)

21.9 (11)

2.1

(5)

Quiroga^
arcifera

-

202.7

(6)

-

47.9

(3)

6 .5 (1 0 )

iLength of red rings given in number of scale lengths.
2See Specimens examined section under
t^ arcifera x L^. t^ nelsoni for list of specific f
localities. The Jalisco group contains a single specimen from southern Nayarit. Goalcoman
and Quiroga are in the state of Michoacan.

261
It is obvious from the description of the above specimens that L.
ruthveni is invalid as a species distinct from L. triangulum. Numerous
specimens intermediate between "ruthveni1' and nelsoni are available and
have been described above.

The validity of "ruthveni" as a subspecies

must also be seriously questioned, and in my opinion rejected.

The

populations previously referred to as L. ruthveni are either L. t_.
arcifera or L. t. arcifera x. L. t. nelsoni intergrades.

"Whether possi

ble influence from L. t . conanti is occurring must await the collection
of material from northwestern Guerrero.
The only distinguishing characteristics between "ruthveni" and
arcifera are the completeness of the red rings and tendency toward a
larger number of them in the former.

A male (LACM 37307) from 6 .5 miles

east of Tapalpa, Jalisco, has 3 1 red body rings, which tend to be inter
rupted by black pigment, and 192 ventrals.

A female (UIMNH 17782) fronr

15 kilometers west of Morelia, Michoacan, has the black pigment inter
rupting the 19 red body rings middorsally, and 207 ventrals.

This

latter specimen is from a locality within 25 miles of Patzcuaro, the
type locality of "ruthveni."

I have not seen a "typical ruthveni" re

ported from Morelia by Duellman (1 9 6 1 ).
Specimens of L. t . arcifera from Michoacan and Jalisco show some
tendencies not found in the few specimens (six) available from other
areas.

There are more red body rings (19 to 3 1 , mean 22.5 (6)] in

arcifera from Michoacan-Jalisco, than in other arcifera [14 to 21, mean
19.0 (5)].

There is also a tendency in arcifera from Michoacan-Jalisco

to have the red rings complete around the body rather than interrupted
by black pigment.
A specimen (TCWC 29504) of L. t. arcifera was recently collected
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in Queretaro and brought to my attention by C. A. Ketchersid.

This

specimen, a male, represents the northernmost record of arcifera. It
is typical of arcifera. having black pigment completely separating most
red rings both dorsally and ventrally; it has a black head, 201 ventrals,
and 49 subcaudals.
A specimen (MCZ 9555) simply labeled "Puebla" is the only record
available for this state; the subspecies undoubtedly occurs in the
southwestern portion of that state.
Natural history.— Collecting dates are available for June through
August (data from collecting tags).
activity.

No information is available on daily

Peters (1954) reported a specimen from Coalcoman, Michoacan

(L. t. arcifera x L. t. nelsoni intergrade), which had six juvenile mice
(Reithrodontoroys) in its stomach.

No information is available on

reproduction in this subspecies.
L. t. arcifera inhabits the Mesa Central of Mexico, except for the
eastern one-fourth of that physiographic region (West, 1964a).
the semiarid region often referred to as the Mexican Plateau.

This is
Oliver

(1937) also referred to eastern Colima (area of L. t. arcifera x L. t.
nelsoni intergradation) as being semiarid.

Duellnan (1965) reported L.

triangulum in Michoacan as moderately abundant in "arid tropical scrub
forest," and rare in "mesquite-grassland," and "pine-oak."

He listed

L. ruthveni as rare in the "mesquite-grassland" habitat in Michoacan.
Elevations at which arcifera occurs probably range from 700 to nearly
2500 meters (data partly from Duellman, 1965)-

C. A. Ketchersid in

formed me (pers. comm.) that the specimen from 2.9 miles north Jalpan,
Queretaro, was collected in an arid region at an elevation of 2550 feet.
A specimen (TCWC 7435) from northern Guerrero was collected in an arid
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region at an elevation of 5500 feet; another specimen (TCWC 7312) from
Morelos was collected from an elevation of 3500 feet (data for both
specimens from TCWC card catalogue).
Specimens examined (13).— MEXICO.
9 .4 2 2 (holotype).

Guerrero:

State unknown, "Mexico," IRSNB

17 km. S Taxco, TCWC 7435*

Jalisco:

Buena Vista, 40-50 mi. S Ixtlahuacan, UIMNH 4793&; Hacienda de
Capulinos, Jamay, AMNH I965O; west of west end of Lake Chapala, AMNH
71364; 6 .5 mi. E Tapalpa, LACM 37307*

Michoacan: 15 km. W Morelia,

UIMNH 17782; Patzcuaro, USNM 46553 (holotype of Lampropeltis ruthveni):
Uruapan, Parque Nacional, UMMZ 121508.

Morelos: 12 km. NW Axochiapan,

TCWC 7312; Cuatla, SMF 32421.

"Puebla," MCZ 9555-

Puebla:

Queretaro:

2.9 ml. N Jalpan, TCWC 29504L. t. arcifera x L. t. nelsoni. Specimens examined (17).— MEXICO.
Colima: near Buena Vista, UMMZ 80212; Colima, MCZ 27105; 0.25 km- N
Colima, UMMZ 80213; 2 mi E Colima, AMNH 85753; 9 mi. E Colima, UMMZ
120224; 1 5 .7 mi. NW Colima, UIMNH 68736.

Jalisco: near Cerro la Bosca,

road to La Yesca (in Nayarit), AMNH 19647; 1 mi. NE Contla, KU 80753;
Hostotipaquillo, near Las Viboras Mine, AMNH 19701; road from Hostotipaquillo to Cinco Minas, AMNH 19649; 1 mi. SE Nayarit-Jalisco line
(Rt. 15), BIU I3I8I; south shore Lake Chapala, LACM 3 8 5 2 4 . Michoacan:
Coalcoman, UMMZ 104695; 1-5 mi. S Coalcoman, airfield, KU 68921; 2 mi.
NE Coalcoman, UMMZ 104694; 5 mi. E Quiroga, AMNH 82021.
E Ixtlan del Rio, AMNH 87595.

Nayarit:

4 mi.

Figure 49
Head pattern of the holotype of Lampropeltis
triangulum arcifera (IRSNB 9*422) from ''Mexico."

Figure 50
Pattern at midbody of the holotype of Lampropeltis
triangultun arcifera (IRSNB 9*422) from "Mexico."

Figure 51
Head pattern of Lampropeltis triangulura arcifera
(USNM 46558, holotype of
Michoacan, Mexico.

ruthveni) from Fatzcuaro,

Figure 52
Pattern at midbody of Lampropeltis triangulum
arcifera (USNM 46558, holotype of
PatzcuarOj, Michoacan, Mexico.

ruthveni) from
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Lampropeltis triangulum conanti subsp. nov.
Figures 53-54

Holotype.— University of Michigan Museum of Zoology 85762, an
adult male from Sierra Madre del Sur, vicinity of Chilpancingo, Guerrero,
Mexico, collected by W. "W. Brown.
Definition.— Snout is black; the remainder of head is black pos
teriorly to middle of/or posterior one-fifth parietals; the chin is
usually black; first black ring begins one and one-half to three scale
lengths posterior to parietals, incomplete vent rally, or narrowly con
nected across first ventral; red scales are usually moderately black
tipped, occasionally they are not, or only slightly, black tipped; white
scales are usually black tipped; red body rings number from 11 to 20,
mean 16.4.

Temporals are usually 213; dorsal scale rows are usually 21

at midbody.
Range.— The Sierra Madre del Sur in Guerrero and Oaxaca.
Description of the holotype ■— Supralabials 7, third and fourth en
tering orbit; infralabials 9, first four touching anterior chin shields,
fourth and fifth touching posterior chin shields; anterior chin shields
about three and one-half times length of posterior; posterior chin
shields widely separated by two rows small scales; loreal 1, about two
and one-half times as long as high, preocular 1; post oculars 2; tem
porals 213; scale reduction pattern

ventrals 208; subcaudals 50; total length 951 mm, tail 130 mm (tip may
be missing); tail length/total length ratio 0 .1 3 7 *
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Head black posteriorly to near middle of parietal; black pigment
of head extending onto anterior ends of second row of temporals, includ
ing anterior half fifth supralabial; white ring on posterior half of
parietal extending one-half scale row onto body middorsally; first five
infralabials, mental, and anterior chin shields black; white body rings
about one and one-half scales long; first black ring four scales long
middorsally, lengthening to five laterally, crossing venter on one row
of gular scales and first ventral; black body rings about three scales
long, shortening to two ventrolaterally; first red ring eleven scales
long; other red body rings usually four scales long; red body rings 1 9 ,
five on tail; red scales only occasionally black tipped, white scales
not black tipped; all rings complete around body, scattered flecks of
black pigment in white rings vent rally; red rings with scattered black
ventrally, in some almost interrupting the red; last four red rings on
tail nearly or totally obscured by black pigment dorsally, completely
obscured ventrally.
Variation.— Meristic and mensural data for this subspecies may be
summarised as follows:

supralabials 6-8 (7 in 97-7 per cent); infra

labials 7-10 (9 in 95*6 per cent), ny data do not support Hall's (1951)
contention that & infralabials are typical; preocular 1; postoculars
1-2 (2 in 92-6 per cent); loreal 0-1 (1 in 97-6 per cent); temporals
2+3 (91*6 per cent), 2+2 (3 .6 per cent), 1+2 (2-4 per cent), 1+3 (2.4
per cent); dorsal scale rows usually 21-21-1 9 , occasionally 23 at mid
body; ventrals in males range from 196 to 216, mean 207*8 (29), in fe
males from 206 to 221, mean 212.8 (17); subcaudals in males range from
45-57, mean 5I .9 (2 6 ), in females from 26-51, mean 4 9 .I (1 5 ); total
length in males ranges from 260 to 1017 mm, in females from 206 to 905
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mm; tail length/total length ratio in males ranges from 0 .1 3 3 to 0.160,
mean 0 .1 4 9 (26); in females from 0 .1 3 1 to 0.152, mean 0 .1 4 1 (1 3 )«
The head is either entirely black, or with white flecks on rostral,
nasals, and occasionally intemasals; the black pigment ends on the
posterior one-half to one-third of the parietals.

The first four infra

labials and the anterior chin shields are usually black, forming an
almost entirely black chin.

Variations include having the fifth infra

labial completely or partially black, the anterior chin shields with a
white center, or with the posterior half of shields white.
The first white ring crosses the posterior portion of the parietals
to which it is completely restricted dorsally, or from which it extends
posteriorly no more than one (usually less) scale length.
usually have slight to moderate black tips.

Temporals

The white body rings vary

from one to two and one-half scales in length, usually one and one-half
or two.

The white scales are usually black tipped; a few adults and

most juveniles lack dark pigment on the white scales.
The first black ring begins on the posterior tip of the parietals,
or no farther than one scale length posterior and extends posteriorly
two to six scale lengths middorsally.

The other black body rings vary

from two to four scales in length.
The first red ring ranges from seven and one-half to 15 scales in
length, mean 10.9 (43)*

The other red body rings range from four to

seven and one-half scales in length, mean 5*6 (43)*

The amount of black

tipping on the scales ranges from none to a moderate amount (involving
no more than about one-fifth of the scale).

The two specimens from

southwestern Oaxaca EA1 U33»""UU®JH 52957) have more extensive black
tipping on the red scales than do specimens from other areas.

The number
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of red body rings ranges from 14 to 23, mean 16.2 (50).

Specimens from

coastal areas (UF 16540 and SDSNH 36262 from Acapulco and vicinity,
Guerrero; also EAL 1133 ancl UIMNH 52957 from southwestern Oaxaca) have
a lower number of red body rings than do specimens from elsewhere in the
range, 13, 12, 11, and 14, respectively.

This phenomenon of a low num

ber of red rings in specimens from the coastal areas of western Mexico
also occurs in sinaloae and oligozona; however, the above specimens
differ from sinaloae in having the red scales black tipped, and from
oligozona in having the low number of ventrals typical of conanti (ventrals in the above four males, respectively, 203, 215, 2 1 4 , and 211;
mean for male oligozona. 226.9)*

1 consider these specimens to be mem

bers of slightly variant populations of the subspecies conanti.
The body rings are usually complete across venter; however, both
red and white rings are occasionally interrupted ventrally by black
pigment.

The red rings often have the scattered black flecks concentra

ted midventrally.

The white rings tend to have irregularly scattered

black markings.
Discussion.— Stuart (1935c), in his description of L. t. blanchardi
from Yucatan, indicated that Tamnroneltis triangulum from Guerrero were
very similar.

Smith (1942) considered Yucatan and Guerrero specimens

as disjunct members of the same subspecies.

Laurent (1949) argued that

such an approach was in violation of the subspecies concept.
The data obtained from specimens inhabiting these two areas indi
cates that there are distinct phenotypic differences.

The posterior

limits of the black pigment on the parietals differs and can be used as
a diagnostic characteristic in 100 per cent of the specimens examined
in both groups.

There are also differences in the amount of black tipping
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on the red scales.
Specimens from central and south-central Oaxaca and from the areas
around the village of Tehuantepec are considered to be intergrades.

It

appears that in the eastern sector of this area L. t. conanti and L. t.
arcifera intergrade at higher elevations, with the few specimens avail
able from lower elevations being more typical of conanti. These areas
are mapped as an intergrade zone; the specimens and their affinities
are discussed below.
Three specimens (AMNH 89576, UF 11286, UIMNH 37329) from the higher
elevations to the east of Tehuantepec, Oaxaca, are considered to be L.
t. conanti x L. t. arcifera intergrades.
as follows, respectively:

The data for these three are

total length (in mm) 295, 853, 3 0 1 ; ventrals

19 9 , 210, 216; subcaudals 47, 49, ?; red body rings 22, 23, 3 0 ; red
scales slightly black tipped; largest specimen with faint black tips on
white scales; smaller specimens without black pigment on white scales;
black pigment slightly constricting red rings middorsally.
A single specimen (AMNH 102958) from 3 .5 miles west of Zaaehila,
Oaxaca, is also considered to be a L. t . conanti x L. t . arcifera inter
grade.

It is a female having:

total length 503 mm; ventrals 204; sub

caudals 43; red body rings 2 3; red and white scales black tipped; black
pigment separating red rings middorsally; head and snout black.

The

specimen was collected in "farm land" at 5700 feet.
Two specimens (AMNH 65739, UMMZ 99894) from Teotitlan, and one
(UF 11287) from 14 miles east of Ocotlan, Oaxaca, were taken about 35
kilometers east-southeast of the Zaaehila locality.

These three speci

mens most nearly resemble L. t . concanti in all aspects except in the
number of ventrals and subcaudals.

The respective data are as follows:
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male, male, female; total length (in ram) 454, 717, 794; ventrals 196,
206, 211; subcaudals 45, 46, 4 6 ; red body rings 1 5 , 1 4 , 1 9 ; red scales
immaculate, or -with slight black tips; faint darkening on tips of white
scales; head and snout black; red body rings not separated 6y black
pigment.

The ventral counts of 196 and 206 are typical of arcifera,

and the subcaudal counts are more similar to those of arcifera.
Specimens from La Gloria and vicinity (UIMNH 37122-25) are con
sidered to be L. t. conanti x L. t. polyzona intergrades.

The respect

ive characteristics, and subspecific affinities where pertinent (in
parenthesis), are as follows:

male, male, female, female; total length

(in mm) 3 8 8 , 1265, 7 3 0 , 413; ventrals 2 26, 2 3 3 , 2 3 8 , 241 (polyzona);
subcaudals 6 1 , 6 5 , 5 3 , 59 (polyzona): red body rings 1 9 , 1 7 , 21, 23
(polyzona or conanti); number of scale lengths in first red ring, 15,
1 5 , 1 5 , 1 4 (polyzona); all with complete or nearly complete light snout
band (polyzona); two (UIMNH 37122, 37124) specimens lack black tips on
red scales (conanti), and two have distinct black tips on red (polyzona
or conanti); three specimens have the white rings obscured ventrally by
black (polyzona), and one specimen does not (conanti). The strongest
influence seems to be from polyzona to the north; however, the absence
of black tips on the red scales has not been found in any polyzona. In
fact, members of this group generally have extensive dark tipping,
whereas it is not uncommon for conanti to lack black tips.
The population discussed herein as L. t . conanti x L. t . arcifera
intergrades with L. t_. oligozona in the vicinity of Tehuantepec, Oaxaca.
These specimens are discussed under the subspecies account of oligozona.
Natural history.— Collecting dates range from May to January (data
from specimen tags and Holman, 1 9 6 4 ) • Information on the food habits
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and reproduction is nonexistent.
This subspecies occupies the Sierra Madre del Sur (West, 1964a),
except for the extreme northwestern portion and the southwestern portion
(Mesa del Sur).

It ranges through Wagner's (1964) Tropical highlands,

except near the coast where it may occupy Tropical lowlands.

The range

lies in both the Montane formation and Seasonal formation series of
West's (1964b) natural vegetation patterns of Middle America.

Davis

and Dixon (1959) indicated that this species occupies Lower Pine-Oak
and Tropical Deciduous forests in the Chilpancingo area of Guerrero.
They recorded the elevations for five specimens as ranging from 2700 to
5600 feet.
Specimens examined (52).— MEXICO.

Guerrero; Acapulco, SDSNH

36282; 3*9 mi* NW Acapulco, FSM I654O; 2.5 mi. S Alraolonga, TCWC
11612-3; Chilpancingo and vicinity, AMNH 72486-3, FSM 24720, 24751, MCZ
33610-9, UIMNH 34972-30, UMMZ 72421 (3), 73933, 85756-67 (35762 holotype); 10 km. SW Chilpancingo, TCWC 2434; 1 mi. SW Colotlipa, TCWC
9498; 2 mi. E Colotlipa, TCWC 9499; El Limoncito, FMNH 104049, UIMNH
17781; 1 mi. W Pie de La Cuesta, UMMZ 104623; 2.4 mi. W El Zapote,
TNHC 25421.

Oaxaca: 33 mi. ESE Cuajinicuilapa, UIMNH 52957; 17-8 mi.

E Pinotepa Nacional, EAL H 3 3 .
L. t. conanti x L. t. arcifera. Specimen examined (1).— MEXICO.
Oaxaca: 1.5 mi. S Miahuatlan, UF 11286; Morro Mazatlan, UIMNH 37329;
14 mi. S Ocotitlan, UF 11287; San Lucus Comatlan, AMNH 89576;
Teotitlan, AMNH 65739, UMMZ 99894; 3-5 mi. W Zaaehila: AMNH 102958.

Figure 53
Head pattern of the holotype of Lampropeltis
triangulum conanti (UMMZ 85762) from the Sierra Madre
del Sur, vicinity of Chilpancingo, Guerrero, Mexico.

Figure 54
Pattern at midbody of the holotype of Lampropeltis
triangulum conanti (UMMZ 85762) from the Sierra Madre
del Sur, vicinity of Chilpancingo, Guerrero, Mexico,
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Lampropeltis triangulum oligozona (Bocourt)
Figures 55-56

Coronella fomosa oligozona Bocourt, 1886: 614-5 (livr. 10), pi. 39,
fig. 8 (in color).
Lampropeltis triangulum oligozona: Smith, 1942: 201-202.
Lampropeltis triangulum oligozoma [sic]: Smith, 1947: 72.
Lampropeltis doliata oligozona: Klauber, 194&: 11.
Syntypes.— Museum National d-Histoire Naturelle 6083, 4428, 88126-128, (total of 5 specimens); MNHN 6083 an adult male from "Tehuan
tepec" and "western slopes of Guatemala" is herein designated as the
lectotype; collected by F. Sumichrast. The type locality was restricted
by Smith and Taylor (1950) to Tehuantepec.
Definition.— Snout is black; the remainder of the head is black to
posterior one-fifth or one-fourth parietals; first black ring begins
one-half to three scale lengths posterior to parietals, complete across
venter usually on two rows of gular scales; red and white scales are
distinctly black tipped; white rings are occasionally almost obliterated
by black pigment; red rings number from 10 to 16, mean 1 3 .I.

Temporals

are usually 2+3 , infrequently 2 +2 ; dorsal scale rows are 23 or 21 at
midbody.
Range.— Pacific versant from the village of Tehuantepec in Oaxaca,
east and southeastward along the coast and adjacent foothills of Chiapas
and Guatemala (Figure 4 ).
Description of the lectotype.— Supralabials 7, third and fourth
entering orbit; infralabials 10-9 , first four touching anterior chin
shield, fourth and fifth touching posterior chin shield; anterior chin
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shields about twice the size of posterior; posterior chin shields com
pletely separated by several small scales; loreal 1, slightly longer
than high; preocular 1; postocular 1; temporals 2+3 and 1+3i scale
reduction pattern

21Wi [n]23SHiE

21

ventrals 211; subcaudals 56.

Total length 743

19 (22l);

tail 111 mm; tail

length/total length ratio 0.1 4 9 *
Head black posteriorly nearly to posterior edge of parietals, mid
dle of anterior temporals, and posterior edge of fifth supralabial;
ventrally, head black from posterior edge of fifth infralabial and pos
terior border (excluding posterior one-fifth) of anterior chin shields
anteriorly, with exception of some white in center of mental and white
spot on anterior edge of first infralabial; remainder of throat white;
first white ring four scales long middorsally; white body rings about
two scales long middorsally, and about two and one-half of three scales
ventrolaterally; white scales heavily black tipped (involving one-third
or more scale); first black ring four scales long middorsally, crossing
venter on first two ventrals; black body rings about three to three and
one-half scales long middorsally, about two scales ventrolaterally;
first red ring 14 scales long; red body rings averaging nine or 10
scales long; red body rings 1 3 ; red scales distinctly black tipped;
black body rings slightly expanded middorsally onto red rings; red rings
complete across venter, with considerable scattered black pigment on
anterior edge of ventrals, especially midventrally; white rings often
interrupted ventrally by black pigment, especially midventrally; tail
rings similar to body rings, except posterior that two red rings
obliterated by black.
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Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 6-7 (7 in 9 1 .0 per cent); infra

labials 8-10 (9 in 76.2 per cent); preocular 1; postoculars 1-2 (2 in
8 3 .O per cent); loreals 0-1 (1 in 8 3 .0 per cent); temporals 2+3 (79*2
per cent), 2t2 (8 .3 per cent), 1+3 (8 .3 per cent), 1+2 (4*2 per cent);
dorsal scale rows predominantly 23-23-19; ventrals in males range from
221 to 23 4 , mean 2 2 6 .9 (7), in females 221-229, mean 22 4 -3 (3); subcaudals in males range from 52 to 61, mean 5 6 .0 (7), in females from 47 to
55, mean 5 1 .0 (4); total length in males ranges from 351 to 84I mm, in
females from 345 to 798 mm; tail length/total length ratio in males
ranges from 0.137 to 0.159, mean O.I4 6 (7), in females from 0.129 to
0 .1 4 5 , mean 0.140 (4 )*
The head is entirely black, or has some white flecks on the first
and second supralabials and the nasals; the black pigment ends on the
posterior one-fifth or one-fourth of parietals.

Ventrally, the first

five infralabials are completely black in specimens from Tapanatepec,
Oaxaca, but they are marked irregularly with white in specimens from
areas to the southeast of Tapanatepec.

The anterior chin shields are

black or have the posterior one-half white.

The mental scale is black

or white.
The first white (yellow?) ring involves the posterior one-fifth or
one-fourth of the parietals and extends one-half to two scale lengths
onto the body.

The temporals are usually extensively black tipped.

The white body rings vary from one and one-half to three scales in
length.

The white scales are extensively black tipped, with the dark

pigment nearly obscuring the white ring, especially in large individuals.
The first black ring begins one-half to two scale lengths behind
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the parietals and extends two to five scale lengths onto body; it
crosses the venter in a straight line, usually
ior ventrals.

occupying the two anter

The black body rings vary from two to five scales in

length, shortening to one or two laterally.
The first red ring ranges from 15 to 22 scales in length, mean 17*4
(15).

The red body rings range from nine to 11 scales in length, mean

10.1 (16).

The red scales are moderately to extensively black tipped.

Red body rings number from 10 to 16, mean 13.1 (17), with the higher
numbers generally occurring in the southeastern portion of the range.
The rings tend to be complete around the body.

The white rings are

occasionally interrupted ventrally by black pigment.

The red rings often

have scattered black flecks ventrally.
Discussion.— Smith (19h2) revived the name Q'ligozona for a popula
tion of milk snakes found in the 11

foothills of southern Guatemala

northwestward through the mountains of southern Chiapas to the Isthmus
of Tehuantepec."

He characterized the group as "...lacking black tips

on scales in red areas and having 14 to 17 white rings on body."

He

obviously had the present concept of oligozona in mind as evidenced by
his delineation of the range; however, he was basing his diagnostic
characteristics on a probable intergrade specimen [without data, but
probably from the Isthmus; see my discussion below of specimens from
this area and a specimen from Huehuetan, Chiapas (USNM. 46439)1*

The

latter, a rather faded juvenile, appears to lack black tips on the red
scales; however, upon close examination slight black tips can be seen.
It is possible that this specimen exhibits influence from L. t. stuarti
of the Guatemalan highlands.

This possibility is supported by the
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presence of white marks on the first and second supralabials which ex
tend onto the internasal and prefrontals at their lateral junctions.
Smith (l%2) indicated that Bocourt's (1886) illustration of one
of the types of oligozona indicated an absence of black tips on the red
scales.

I have examined the five syntypes and they have well defined

black tips on the red scales.

Although the amount of material avail

able is too meager for a complete analysis, it appears that oligozona
as herein delimited normally has distinct black tips on the red scales.
Specimens from the Isthmus area in the vicinity of Tehuantepec,
Oaxaca, are considered to be L. t. oligozona x L. t . conanti x L, t .
arcifera intergrades.

I have presented certain pertinent data for the

11 specimens available from this area in Table 22.

L. t. oligozona

influence is apparent in increased number of ventrals in several indi
viduals, in the occasional presence of large black tips on the white
scales, in the frequent, complete separation of the red rings ventrally,
and in the occurrence of broad white body rings (occasionally as much
as three scales long).

The influence of conanti (and arcifera) is evi

dent in number of red body rings, in number of subcaudals (three females
have counts less than minimum recorded for oligqzona), and in the slight
black tips on the red scales in some individuals.

The influence of L.

t_. arcifera is also notable in the tendency for the black pigment to
interrupt the red rings middorsally in some specimens.

The sexual dif

ference (Table 22) in number of red body rings is due to the coinci
dental fact that the males tend to be from the lower elevations near
Tehuantepec whereas the females are from higher elevations to the north
west; thus the influence of oligozona (low number of red rings) is more
pronounced in those specimens (by chance mostly males) from the lowlands

Table 22.

Selected data for Lampropeltis triangulum oligozona x

t^ conanti

x L. t. arcifera intergrades from the v i c i n i t y of Tehuantepec, Oaxaca.

Specimen

Sex

Total
Length

Ventrals

AMNH 68013

M

495+

205

AMNH 68884

M

270

UIMNH 37316

M

UIMNH 40831

No. of Red
Body Rings

Red Scales^
Black Tipped

White Scales!
Black Tipped

-

16

++

++

220

53

16

+

-

815

218

57

19

+

+

M

820

203

53

13

4+

+++

UIMNH 62056

M

341?

212

46?

16

+

-

UMMZ 82591

M

566

224

58

16

++

-

LACM 38523

F

?

204

45

20

-H-

-

UIMNH 6288

F

725

224

47

19

++

+++

UIMNH 50488

F

871

221

46

22

++

+++

UIMNH 52990

F

427

219

44

20

+

-

UIMNH 62055

F

327

217

49

22

++

—

Subcaudals
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single plus (+) symbol indicates slight black tips on red scale; two plus symbols moderately
black tipped; three, extensively black tipped. A negative symbol (-) indicates no black tips.
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and conanti influence in those from the higher elevations (by chance
mostly females).
Natural history.— Collecting dates are available for July, October,
and November (data from specimen tags).

Information1on food habits,

reproduction, and daily activity is not available.
This subspecies inhabits the greater part of the Soconusco Coastal
physiographic region (West, 1964a).

Most records are from the coastal

plain and adjacent hills from localities 500 meters or less in elevation,
at least in the Isthmus area (elevational data for the Isthmus from
Duellman, i960).

Two specimens (FSM 24739-40) from the vicinity of

Juchitan, Oaxaca, are listed (on field tags) as being from 200 and 500
feet, respectively.

A specimen (TCWC 22124) from Retalhuleu, Guatemala,

is from 800 feet elevation.

The range of oligozona probably extends up

the river valleys and may reach higher elevations than listed above,
especially in Chiapas and Guatemala.
Specimens examined (7).
Manacal, SMF 58686.

Oaxaca:

MEXICO.
5

Chiapas: Huehuetan, USNM 4^439;

NE Juchitan, FSM 24740; 11.1 mi. NE

Juchitan, FSM 24739; Tapanatepec, MCZ 27827; 4*6 mi NE Tapanatepec, EAL
1780; 5 km. WKW Tapanatepec, KU 53108; "Tehuantepec," MNHN 4428, 6083,
88-126-8 (all five preceding specimens are syntypes of L. t. oligozona);
57 mi. SE Tehuantepec, LACM 8 4 8 4 .
GUATEMALA.

Retalhuleu: Retalhuleu, CAS-SU 4079* 4082, TCWC 22124*

L, t. oligozona x L. t. conanti. Specimens examined (11).

MEXICO.

Oaxaca: Bisilana, near Quiengola, AMNH 68013; Cerro San Pedro del
Istmo, UIMNH 62055; Cinco Cerros, UIMNH 37316; El Limon, 27 km. W
Tehuantepec, UIMNH 52990; Hierba Santa, near Tehuantepec, UIMNH 6288;
La Ceiba, LACM 38523; San Antonio, Tehuantepec, UIMNH 50438; Santa Lucia,

Figure 55
Head pattern of Lampropeltis triangulum oligozona
(LACM 8484) from 57 miles southeast of Tehuantepec,
Oaxaca, Mexico.

Figure 56
Pattern at midbody of Lampropeltis triangulum
oligozona (LACM 8484) from 57 miles southeast of
Tehuantepec, Oaxaca, Mexico.
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Tehuantepec, UIMNH 62056; Tehuantepec, UIMNH 4O83I; 4 km* N Tehuantepec,
UMMZ 82591; vicinity of Tehuantepec, AMNH 6 8 8 8 4 .

Lampropeltis triangulum blanchardi Stuart
Figures 57-58

Lampropeltis polyzona blanchardi Stuart, 1935c: 2-6.
Lampropeltis triangulum blanchardi: Dunn, 1937: 8 .
Holotype.— United States National Museum 68239, a young male from
Chichen Itza, Yucatan, Mexico, collected 13 February 1930 by F. M. Gaige.
Definition.— The snout is black; the remainder of the head is black
posteriorly completely covering parietals; chin is usually black; first
black ring frequently connects middorsally to black pigment on parietals,
or beginning one and one-half to two scale lengths posteriorly; the first
black ring is complete vent rally, broadly crossing throat on small an
terior ventrals; red scales are distinctly black tipped; black tips may
be present or absent on white scales; red body rings number from 1 4 to
20, mean 16.8 . Temporals are usually 2+3; dorsal scale rows are 23 or
21 at midbody.
Range.— The Yucatan Peninsula, including Yucatan, and eastern
Campeche, and Quintana Roo (Figure 4)Description.— I considered it unnecessary to request the holotype
as a number of paratypes were available from the type locality.

The

description of a young male (UMMZ 6 8 2 3 8 ) is presented.
Supralabials 7, third and fourth entering orbit; infralabials 9 ,
first four touching anterior chin shields, fourth and fifth touching
posterior chin shield, fourth barely touching; anterior chin shields
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about three times size posterior; posterior shields separated by two
rows of small scales; preocular 1 ; postoculars 2 ; loreal 1 , about one
and one-half times as long as high; temporals 2+3 ; scale reduction
pattern

ventrals 213; subcaudals 50.

Total length 362 mm., tail 52 mm; tail

length/total length ratio O.I3 6 .
Head black from tip of snout to posterior edge parietals, to middle
of second row temporals, and to middle of fifth supralabial; mental,
first five infralabials, anterior chin shields, and extreme anteriolateral edge of posterior chin shields black; first white band about
two scales long middorsally, lengthening laterally; first black ring
five scales long middorsally, shortening to four laterally, crossing
throat on first two ventrals; white body rings one and one-half, or
slightly more, scales long; black body rings three to three and onehalf scales long, shortening to two laterally; first red ring 12 scales
long, usually three to four long at midbody; black pigment interrupting
red rings middorsally at several spots; red body rings 1 9 , four on tail;
black obscuring last three red rings on tail; rings on body tending to
be complete across venter, although white rings frequently interrupted
by black ventrally; red rings with numerous tiny dark flecks ventrally.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7; infralabials 3-9 (9 i*i 32.6 per

cent); preocular 1; postoculars 2; loreal 1; temporals 2+3 (33-9 per
cent), 2+2 (6 .5 per cent), 1+2 (6-5 per cent), 1+3 (3 .1 per cent);
dorsal scale rows 21-231-19, occasionally 21 at midbody; ventrals in
males range from 206 to 222, mean 212.3 (12), in females from 205 to
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224* mean 2 1 6 .7 (3 ); subcaudals in males range from 51 to 58, mean 54*3
(1 2), in females 47-5 1 * mean 49*7 (3 ); total length in males range from
377 to 1059 h1111* in females from 323 to 815 i tail length/total length
ratio in males ranges from O.I36 to 0.163* mean 0.14& (13)* in females
from O.I36 to O.I4 6 , mean 0.140 (3)The head is black from tip of snout to the posterior edge of the
parietals or onto the first row of body scales; the posterior margin of
the black pigment angles forward along lateral edge of parietal, and
then ventrally across anterior tips of the first row of temporals.

The

first five infralabials are usually black, as is the anterior portion
of the anterior chin shields.
The first white ring begins just posterior to the parietal and ex
tends from one and one-half to two scales posteriorly; it widens as it
passes laterally on the head.

'White body rings vaiy from one and one-

half to two and one-half scales in length, usually two; the white scales
may have or lack black tips (the juveniles available do not have black
pigment on white scales); there may be yellow pigment in the white rings
in living specimens.
The first black ring varies from three to four scales in length.
Five specimens have the first black ring connecting middorsally to the
black pigment on the parietals.

The first black ring broadly crosses

the throat on the posterior gular scales and small anterior ventrals.
The black body rings are about three scales long middorsally, shortening
to two scales laterally.

Black pigment frequently separates the white

rings midventrally.
The first red ring ranges from eight to 1 4 scales in length, mean

1 0 .5 ( 1 0 ) .

Red body rings range from three to seven scales in length,
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mean 5*5 (H).

The red body rings number from 14 to 2 0 , mean 16.8 (14)»

Usually there are scattered black flecks in the red rings ventrally.
Red scales are moderately to extensively black tipped.
The pattern in this subspecies is quite variable.
the first black ring have already been noted.

Variations in

Two specimens (AMNH 5&291,

MCZ 7252) have black pigment crossing the white rings on the lateral body
scales separating them from the venter.
reduced on the venter.

The black pigment is greatly

One specimen (MCZ 29242) has black pigment in

terrupting the red rings middorsally throughout the body; two others
show the same phenomenon, but involving only several red rings.

A single

specimen (UMMZ 76162) , also noted by Stuart (1 9 3 5 c), completely lacks
rings; it has the typical black head of the subspecies but its body is
unicolored (presumable red in life), except that all body scales are
distinctly black tipped.
Discussion.— The differences between this subspecies and specimens
from Guerrero are discussed under the subspecies account of conanti.
Intergradation between L. t. blanchardi and L. t . abnorma takes
place in northern Guatemala and in British Honduras; it is discussed in
the account of the latter subspecies.
Natural history.— Collecting dates range from January to October
(data from specimen tags, Barbour and Cole, 1906, and Gaige, 1 936).
Duellman ( 1963) indicated that these snakes are nocturnal.
Little specific habitat data are available other than "lowlands of
Yucatan."

Comparing the locality records with the system of vegeta-

tional zones presented by Paynter (1955), the subspecies occupies the
Deciduous Forest zone in Yucatan and the Rain Forest zone in Quintana
Roo and Campeche.

Apparently it is absent from the Scub Forest zone of

Figure 57
Head pattern of Lampropeltis triangulum blanchardi
(UMMZ 68238) From Valladolid Trail, Yucatan, Mexico.

Figure 58
Pattern at midbody of Lampropeltis triangulum.
blanchardi (UMMZ 6823 8) from Valladolid Trail, Yucatan,
Mexico.
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the northern portions of the peninsula.
Specimens examined (16).— MEXICO.
Carmen, UMMZ 124659*

Quintana Roo:

Campeche: 22 mi. NE Ciudad del

Felipe Carillo Puerto, UMMZ 113590;

X-Can, UC 40242-3; 3*5 mi. E Puebla Nueva de X-Can, UC 26130; 6 mi. E
Puebla Nueva de X-Can, UC 23131; Tintal, UC 40244*

Yucatan: Chichen

Itza, AMNH 56291, MCZ 7252, 23753, 29242, UMMZ 73029; Coloma Santa
Maria, UMMZ 76162; Piste, UC 40245-6; Valladolid trail, UMMZ 68233.

Lampropeltis triangulum abnorma (Bocourt)
Figures 59-60

Coronella formosa anomala Bocourt, 1886: 614 (see discussion of this
name below).
Coronella formosa abnorma Bocourt, 1886: pi. 39, figs. 4~4c (substitute
name for Coronella formosa anomala Bocourt, 1886, which was then
preoccupied by Coronella anomala Gunther, 1858; see further
discussion below).
Coronella micropholis: Werner, 1898: 352.
Lampropeltis polyzona polyzona: Stuart, 1935b: 8, 24, 32, 50.
Lampropeltis triangulum abnorma: Smith, 1942: 201.
Lampropeltis doliata abnorma: Klauber, 1948: 11.
Holotype.— Museum National d 'Histoire Naturelle 88-129, an adult
female from "Haute Vera Paz" (=Alta Verapaz, Guatemala).
Definition.— The snout has a broad white band which usually crosses
posterior edge of intemasals and anterior half prefrontals; black pig
ment on head extends from white snout band to posterior one-fourth of
parietals, complete across venter; red scales usually lack black tips

293
or have slight black tips; white scales usually have distinct black tips;
red body rings number 20 to 31, mean 24*9*

Temporals are usually 2+3;

dorsal scale rows are usually 23 or 21 at midbody.
Range.— Northeastern Chiapas, at least in the Laguna Ocotal area,
eastward through the low and moderate elevations of central and north
western Guatemala, to extreme northwestern Honduras (Figure 4)Description of the holotype.— Supralabials 8, third, fourth, and
fifth entering orbit; infralabials 10, first five touching anterior chin
shield, fifth touching posterior chin shield; anterior chin shields
about two and one-half times the size of posterior; posterior chin
shields separated by two rows small scales; loreal 1; slightly longer
than deep; preocular 1; postoculars 2; temporals 2b3j scale reduction
pattern

ventrals 23 8 ; subcaudals 51•

Total length 1285

tail length 172 mm;

tail length/total length ratio 0 .1 3 4 *
Head black with white band across snout occupying the anterior half
of prefrontals, posterolateral comers of intemasals, posterior half
of nasal, anterior two-thirds of loreal, and the first and anterior twothirds of second supralabial; small white spot on preocular; posterior
edge of black pigment lying near posterior edge of parietals, angling
anteroventrally to posteroventral edge of lower postocular; mental,
first five infralabials, and anterior chin shields with considerable
black pigment, remainder of throat white; first black body ring beginning
on first scale row behind parietals; the anterior margin slants ventrolaterally to angle of jaw, crossing venter on first two small ventrals,
three scales long middorsally; first red ring 12 scales long
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middorsally, crossing venter on nine ventrals* other red body rings
averaging four scales long (three to five), slightly constricted by
black pigment middorsally; red rings generally complete across venter
without black pigment; red body rings 2 5 , four on tail; white body rings
usually two scales long, extensively marked with black, usually par
tially interrupted by black pigment on ventrals; four white rings on
tail, not interrupted by black.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7 ; infralabials 8 -1 1 (9 in 7 5 .6

per cent); preocular 1 ; postoculars 2 - 4 (2 in 95*5 per cent); loreal 1 ;
temporals 2t3 (9 2 .8 per cent), 2H-2 (4 .7 per cent), 2t4 (2-5 per cent);
dorsal scale rows 2 3 (2 1 )-2 3 (21-1 9 (IS); ventrals in males range from
219 to 2 3 4 , mean 2 2 9 .2 (1 3 ), in females from 2i9 to 244, mean 2 3 3 .9
(10); subcaudals in males range from 50 to 61, mean 5 6 .5 (12), in fe
males from 49 to 6 0 , mean 53*0 (10); total length in males ranges from
395 to 1650 mm, in females from 434 to 1295 mm; tail length/total
length ratio in males ranges from 0 .I3I to O.I6 4 , mean 0.151 (12), in
females from 0 .I3I to O.I4 8 , mean 0.140 (7)*
The head is black to the posterior one-fourth of the parietals,
with a broad white stripe crossing the anterior half of the prefrontals
and the posterior edge of the intemasals; laterally the black pigment
occupies most of the loreal, and the first and part of the second supra
labials.

The white snout band generally crosses the snout in a straight

line, not forming a "V."

A specimen (UMMZ 74928) from La Libertad,

Guatemala, has a relatively narrow, incomplete snout band; another
specimen (UMMZ 74927) from the same locality has a broad, complete
white band.

Ventrally the head (both specimens) has black pigment on
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most of the mental and first infralabial, posterior half of the second
infralabial, most of the third and fourth infralabials, and the anter
ior portion of anterior chin shields.

The remainder of the throat is

usually white.
The first white (yellow) ring generally occupies the posterior onefourth of the parietals and extends less than one scale length onto the
body middorsally; the white extends sharply anteriorly along the lateral
edges of the parietals and crosses the anterior edge of the upper an
terior temporal (it may cross both anterior temporals), and extends to
the lip on the fifth through the seventh supralabials. The temporal
scales in the first white band are extensively black tipped, except for
the two La Iibertad specimens, one of which lacks black tips, the other
having slight black tips.
half scales long.

The white body rings are usually one and one-

The white scales are moderately to extensively black-

tipped, and in larger adults the white rings are almost obscured by
black pigment.
The first black ring either touches the parietal or, more frequently,
begins less than one scale length posteriorly.

The other black body

rings vary from two to three scales in length.
The first red ring ranges from four to 12 scales in length, mean
8.0 (17).

Other red body rings range from two to six scales in length,

mean 4*1 (15)*

The red body rings number from 20 to 31, mean 24*9 (22).

The red scales are either slightly black tipped or lack black tips.
Body rings tend to be complete around body, with a considerable
amount of black pigment occurring ventrally in the white rings.
Discussion.— Bocourt's (1886) description of this subspecies fol
lowed his presentation of the name Coronella formosa anomala. He
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stated that a single specimen existed in the Museum collection.
plate (pi. 39* figs.

The

is accompanied by a footnote (translated),

"We replace 1anomala1 with 1abnorma1. because that name has already
been used by Gunther for a coronelle.
Snakes Cat. Brit. Mus., 1858, p.

See Coronella anomala, Colubr.
This fact has been pointed

out by several authors; however, included with Lampropeltis triangulum
types sent from the Museum National d'Histoire Naturelle was a specimen
listed as the holotype of anomala (MNHN 88-123), as well as the ac
cepted type of abnorma (MNHN 88-129).

Since both the description and

plate in Bocourt agree with MNHN 88-129, it appears that an error has
occurred.

I believe that MNHN 88-123 is one of the specimens Bocourt

(1886) referred to as Coronella formosa. all of which, except one from
Mexico, were from "Haute Vera Paz."
Nine specimens from Tikal, Guatemala, are considered to be inter
grades betwen abnorma. blanchardi. and possibly polyzona. The varia
tion of certain characteristics is presented below and the subspecies
with which the characteristic is most closely associated is listed in
parentheses:

two specimens have broad, white snout bands, incomplete

dorsally (abnorma). five specimens have narrow, white snout bands
(polyzona). and two have black snouts (blanchardi): black tipping of
red scales varies from moderate (blanchardi or polyzona) to slight
(abnorma): black tipping on white scales varies from extensive (abnorma
and polyzona) to none (blanchardi); there is slight black tipping on
temporal scales, or it is absent (blanchardi or polyzona. abnorma usu
ally has veiy heavy black tipping); first black band touches the
parietals in one specimen (polyzona. and some abnorma). joins with the
black of the head in one (some blanchardi). and is separated from the

parietals by one scale or less in all others (some blanchardi or abnorma)
one specimen has the parietals completely covered with black pigment
(blanchardi). five specimens have only the parietal tips not covered
with black pigment (intermediate between blanchardi and others), and
two specimens have approximately one-fourth of the parietals not covered
(polyzona or abnorma): red body rings vary from 19 to 27, mean 2 4 -0
(abnorma); ventrals in males range from 217 to 224, mean 221.0 (4), in
females from 224 to 23 5 , mean 229-3 (4) (the means most closely approach
polyzona. but could also be considered as being somewhat intermediate
between abnorma and blanchardi— although closer to abnorma).
Neill and Allen (1961) reported two specimens from British Honduras
to be L. t. polyzona with no influence of L. t. blanchardi evident.
They were unaware of, or not considering, L. t . abnorma. These speci
mens were not examinedj but from data and photographs presented by Neill
and Allen, it appears that the two specimens are L. t . abnorma x L. t.
blanchardi ‘intergrades. The Stann Creek specimen (a male) agrees with
abnorma in the following respects:

ventrals 240, slight black tipping

on red scales, and white snout band broad.

It resembles blanchardi in

having a low number (18) of red body rings.

The second specimen, from

Augustine, may be a typical example of abnorma. However, from the
photograph reproduced in Neill and Allen's paper, the snout band appears
to be considerably reduced; there are 23 red rings on the body, and the
black tips on scales are faint; the ventral count is not given.
Intergradation may occur throughout northwestern Guatemala and ad
jacent Chiapas.

The available material from these areas, however, is

too meager to allow any definite conclusions.
Natural history.— Collecting dates range from March to November
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(data from specimen tags).

A female was collected on the "forest floor"

during the day in the vicinity of Chinaja, Guatemala (Duellman, 1963).
Stuart (1948) recorded the stomach contents of two specimens , one of
which contained a shrew (Cryptotis). the other fragments of egg shells.
Habitat is apparently varied with Stuart's (1950) Coffee (6001000 m) and Pine (1000-1300 m) Life areas, the two subdivisions of his
Upper Tropical zone, the areas of most abundance.

He also listed

abnorma as present, but rare, in the Corozo life area (grasslands), a
subdivision of the Lower Tropical zone (0-600 m).

Stuart (1935b) re

ported a specimen from a rocky, bush-covered hill in the savanna area
of La Libertad, Guatemala.

Duellman (1963) reported the Chinaja/ speci

men as coining from rain forest.

A specimen from Augustine, British

Honduras (considered an intergrade, see Discussion), is from an area
where nearby ridges reach 2000 feet; the plant association is mostly
pine parkland with numerous rock outcroppings; jungle is nearby (speci
men reported by Neill and Allen, I96I; habitat by Neill and Allen, 1959)*
Specimens examined (22).— MEXICO.

Chiapas; Laguna Ccotal, MCZ

53879GUATEMALA.

No other data, MKHN 6614, USNM 6761 (4).

Alta Verapaz:

Bananera, UC 22368; 10 mi. SSE Chapultepec, TCWC 17175; Chinaja, KU
57156; 8.5 mi. S, 1 mi. W Coban, TCWC 17174; Finca Charna, UMMZ 91100;
Finca Chejel, UMMZ 91099; Finca Panzamaba, UMMZ 9U02-3; Finca Xicacao,
UMMZ 91101; "Huate Vera Paz," MKHN 4 23, 88-123, 88-129 (holotype)
Tamahu, UC 23158.

El Pet|n:

vicinity of La Libertad, UMMZ 74927-8;

"Petin," USNM 25132.
L. t . abnorma x L. t . blanchardi x L. t . polyzona. Specimens ex
amined (8).--GUATEMALA.

El Peten: Tikal, FSM 13827-32, MCZ 58767-8.

Figure 59
Head pattern of the holotype of Lampropeltis
triangulum abnorma (MNHN 88-129) from Coban, Guatemala.

Figure 60
Pattern at midbody of the holotype of Lampropeltis
triangulum. abnorma (MNHW 88-129) from Coban, Guatemala.
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L, t . abnorma x L. t. blanchardi. Literature records.— BRITISH
HOMKJRAS,

Augustine, Cayo District (Neill and Allen, 1961); Regalia,

Stann Creek District (Neill and Allen, I96I).

Lampropeltis triangulum hondurensis subsp. nov.
Figures 61-62

Holotype.— Museum of Comparative Zoology 21161, an adult male from
Tela, Ulna River, Hondurus, collected by Archie Carr.
Definition.— The snout has a broad, white band on posterior border
of internasals and most of prefrontals; remainder of head is black to
posterior one-fourth of parietals; first black ring begins one and onehalf or more scale lengths posterior to parietals, the ring usually
broadly complete across throat; red scales lack black pigment or are
slightly black tipped; white scales are slightly to moderately black
tipped; red body rings number from I3 to 26, mean 17.1.

Temporals are

usually 2+3; dorsal scale rows are usually 21 or 23 at midbody.
Range.— Caribbean vers ant of Honduras, except the extreme north
western sector, Nicaragua, and probably northwestern Costa Rica (Figure

4).
Description of the holotype.— Supralabials 7, third and fourth en
tering orbit; infralabials 10, first four touching anterior chin shields,
fourth and fifth touching posterior chin shields; anterior chin shields
about three times size of posterior; posterior chin shields widely
separated by small scales; loreal fused with nasal; preocular 1; post
oculars 2; temporals 2 1 3 ; dorsal scale rows 21-23-29; ventrals 230;
subcaudals 55; total length 1228 mm; tail 185 nmij tail length/total
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length ratio 0.152.
Head black with wide, white snout band; white band on first supra
ocular, posterior extension of nasal, preocular, posterior edge inter
nasals, prefrontals, and posteriorly barely onto frontal; posterior
half of first infralabial through anterior half of fifth black; anterior
and anteromedial borders of anterior chin shields black, remainder white;
first white ring involving posterior one-fourth of parietals, extending
one-half scale row onto body, extending anteriorly onto temporals, and
passing to lip on posterior two-thirds of fifth supralabial; posterior
margin of white ring lying just behind angle of jaw; white body rings
two scales long; white scales moderately black tipped; first black ring
four and one-half scales long middorsally, shortening to three and onehalf laterally, extending slightly anteriorly on the ventral surface;
black body rings usually three scales long; first red ring eight and
one-half scales long; other red body rings about seven scales long; red
body rings 16, four on tail, last two obscured by black pigment; first
red ring with scales moderately black tipped, remaining body rings with
scales slightly or not at all black tipped; all rings complete around
body, white partially or completely interrupted by rectangular black
marks.
Variation.— Meristic and mensural data for this subspecies may be
summarized as follows:

supralabials 7 -8 (7 in 9 6 .2 per cent); infra

labials 8 -1 0 (9 in 8 6 .0 per cent); preocular 1 ; postoculars 1 -2 (2 in
9 7-5 per cent); loreal 0 -1 (1 in 9 7 .6 per cent); temporals 2+3 (90*0
per cent), 2+2 (8 . 4 per cent), 2+4 (1 .2 per cent), 3+-4 (1 . 2 per cent);
dorsal scale rows 2l(23)-2 1 (2 3 )-1 9 (l7 , IS or 2 0); ventrals in males
range from 216 to 23 6 , mean 228.3 (2 9 ), in females from 221 to 2 4 1 ,
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mean 230.1 (22) ; subcaudals in males range from 51 to 61, mean 5 6 .5 (30),
in females from 49 to 58, mean 52.2 (21); total length in males ranges
from 390 to 1228 mm, in females from 313 to 1521 mm; tail length/total
length ratio in males ranges

from 0.130 to 0.162,

females from 0.127 to 0.147,

mean O.I38 (18).

mean O.I46 (2 3 ), in

Head pattern similar to that described for abnorma. except that in
most cases the white snout band is slightly wider.

The throat and chin

areas are usually white with black pigment on the first four and part
of the fifth infralabials, the mental (the anterior edge is often white),
and the anterior portion of the anterior chin shields.
The first white (yellow?) ring usually involves the posterior onefourth of the parietals, and usually extends more than one scale length
onto the body (as many as four). The first white ring extends anteriorly
on the parietals, crosses the edge of the upper temporal, and passes
ventrally to the lip across the middle of the fifth supralabial; the
white ring extends posteriorly to
Temporal scales in the white

just behind the angle of the jaw.

band are slightly or not at alltipped

with black pigment; there are several exceptions to this in the vi
cinity of Tela, Honduras (see Discussion below).

White body rings vary

from one and one-half to three scales in length, the Tela series aver
aging two, and specimens to the east and southeast of Tela averaging
three.

White scales are moderately to slightly black tipped.

The

white rings are not obscured by black pigment, as often occurs in
abnorma; exceptions again occur in the Tela region.
The first black ring is normally separated from the parietal by
one and one-half or more white scales.
to three scales in length.

Black body rings vary from two

304
The first red ring varies from six and one-half to 15 scales in
length, mean 11.7 (19).

Red rings at midbody range from five to 11

scales long, mean 7*4 (21)*
mean 17.1 (49).

The red body rings number from 13 to 2 6 ,

The highest and lowest counts are found in specimens

from the Tela area.

The red scales vary from being moderately to not

at all black tipped.
All rings tend to be complete around body, with the white rings
often partially interrupted by black pigment.
Discussion.— This population has been consistently placed in the
subspecies polyzona. even by workdrs who have recognized L. t. abnorma
as being distinct.

It is apparent to me from data obtained in this

study that the population from the Caribbean versant of much of Central
America is distinct from L. t. polyzona of Veracruz and adjacent areas,
and that it is more closely related to abnorma. The broad, white snout
band and the reduction in black tipping are both typical of abnorma and
hondurensis. not of polyzona.
It is possible that hondurensis as herein described will be con
sidered a southeastern clinal variation of abnorma by some workers, but
in most characteristics that show geographic variation there is a
rather sharp break west of the Ulua River in northern Honduras.
I consider two males (AN5P 26655 -A and B) from San Pedro Sula,
Honduras, to be L. t. abnorma x L. t. hondurensis intergrades.
acteristics showing abnorma influence are as follows:

Char

one specimen has

the first black ring touching the parietal, in the other it is sepa
rated from the parietal by the length of half a scale; black tipping
on the temporals is extensive in one specimen; distinct black tipping
occurs on white scales; the length of first red ring is seven and
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one-half scales in one and nine in the other; red body rings number 23
in both; white rings are one and one-fourth scales long in one specimen.
The characteristics which indicate hondurensis influence are as follows:
slight or moderate black tipping on temporal scales in one; the white
rings are two scales long in one; a low number of ventrals (219 and 226).
One (USNM 82167A) of 33 specimens examined from the vicinity of
Tela, Honduras, has 26 red body rings, all others in the series having
20 or less.

This specimen has the first black ring nearly touching the

parietal, and the white body rings are one or one and one-half scales
long.

The other specimens from this area are typical of hondurensis.
Natural- history.— Collecting dates range from April to October

(data from specimen tags).

Data on natural history are unavailable for

specimens from the areas occupied by this subspecies.
Much of the range of L. t. hondurensis lies in the area designated
as the mosquito lowlands by West (1 9 6 4 a). It appears that this race is
basically an inhabitant of low to moderate elevations.

The only alti-

tudinal data available is 40 meters at Lancetilla, Honduras (data from
Carr, 1950), and 400 meters at Catacamas, Honduras (data from field tag
of JKM 1590).
Specimens examined (53)*— HONDURAS.
Atlantida:

No other data, USNM 1785;

Colorado District Plantation, 21174-5; Guaymas District,

MCZ 21776; Hicaque Form, UMMZ 63359; Lancetilla, MCZ 33556; Tela, AMNH
50831, MCZ 31656-8 , UMMZ 69390, USNM 82167 (2), 85121; Ulua River, Tela,
MCZ 19939-42, 20232-5, 21161-5, 21817.
82172.

Colon: Puerto Castilla, USNM

Cortes: Finca Fe, 1 mi. NW El Jaral, LSUMZ 10202; La Lima, JD

1
no numbers (10) ; Olancho: Escuela National de Agricultura, 4*5 km. SE

^ Specimens not examined, data provided by L. D. Wilson (in litt.)

Figure 61
Head pattern of Lampropeltis triangulum
hondurensis (ilMNH 12676) from Cukra, Departaraento
de Zelaya,, Nicaragua.

Figure 62
Pattern at midbody of Lampropeltis triangulum
hondurensis (AMNH 12676) from Cukra, Departamento de
Zelaya, Nicaragua.
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Catacamas, JRM 1590; northeast of Catacamas, TCtfC 2 3 6 4 5 . Yoro:
Garcia Plantation, Ulua River, UMMZ 9683O; Progreso, MCZ 25227,
UMMZ 63360j Progreso District, MCZ 21809NICARAGUA.

No other data, USNM 25235-

Zelaya: Bluefields,

UMMZ 56315; Cukra, AMNH 12676; El Recife, LACM 2531; Lone Star
Mine, Pis Pis District, AMNH 12677-8; Musswas [Musahuas], Huaspuc
River, AMNH 75430L. t . abnorma x L
HONDURAS.

hondurensis. Specimens examined (2).—

Cortes: San Pedro Sula, ANSP 26655 (2).

Iampropeltis triangulum stuarti subsp. nov.
Figure 6 3 -6 4
Holotype.— Natur-Museum and Forchungs— Institut "Senckenberg"
43166, an adult female from Finca Los Cedros (100 m), Tecla,
Departmento La Libertad, El Salvador, collected 17 October 1950
by E. Fischer and R. Mertens.
Definition.— Snout is black with a narrow, white band usually
forming a "V" remainder of head is black; first black ring begins at
posterior edge of parietals or one to two scale lengths posteriorly;
first black ring usually touches angle of jaw and is complete across
throat on gulars and one to two ventrals; red scales are without black
pigment or are slightly black tipped; white scales are usually moder
ately black tipped; red body rings number from 19 to 28, mean 22.8.
Temporals are usually 2^3; dorsal scale rows are usually 21 at midbody.
Range— Pacific versant of El Salvador, Honduras, Nicaragua, and
northwestern Costa Rica (Figure 4 )*
Description of the holotype.— Supralabials 7, third and fourth
entering orbit; infralabials 9 , first four touching anterior chin
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shields, fourth and fifth touching posterior chin shields; anterior
chin shields about two and one-half times the length of posterior;
posterior chin shields widely separated by small scales; loreal 1,
about one and one-half times as long as deep, rather large; preocular
1; postoculars 2; temporals 2+4; scale reduction pattern

ventrals 233j subcaudals 51tail length/total length ratio

Total length 1229 nmi* tail 175 nun;
0.142.

Head black from tip of snout to posterior edge parietals with
exception of narrow, white band on snout; white snout band beginning
on first supralabial, crossing posterior edge of nasal and anterior
edge of loreal onto anterolateral coiner of prefrontals, extending
posteromedially to form a distinct MV"; apex on "V” against frontal;
first five infralabials and anterior portion of sixth black, except
for small white spot on first infralabial on each side; mental and
inner margins of anterior chin shields dark; first white ring begin
ning just behind parietals, extending posteriorly one scale length
middorsal1y; white body rings about one and one-half scales long;
white scales distinctly black tipped; first black ring five scales
long middorsally; other black body rings about three or three and onehalf scales long; first red ring seven scales long; other red body
rings about two scales long; red body rings 22, six on tail; red scales
not black tipped; rings usually complete around body; white rings with
rectangular black markings ventrally, often interrupted red rings with
few scattered black flecks ventrally.
Variation.— Meristic and mensural data for this subspecies
may be summarized as follows:

supralabials 7-8 (7 in 98.0 per

cent); infralabials £-11 (9 in 77-5 per cent); preoculars 1-2
(l in 97-9 per cent); postoculars 1-2 (2 in 95.8 per cent);
loreal 0-1 (l in 95*8 per cent); temporals 2+3 (81.3 per cent),
2+4 (1 4 .1 per cent), 2+2 (2-3 per cent), 1+2 (2.3 per cent);
dorsal scale rows 2l(23)-21(23)-19(l7 or 18); ventrals in males
range from 219 to 2 3 2 , mean 225-7 (1 5 )> In females from 227 to
242, mean 234-6 (10); subcaudals in males range from 50 to 59 f
mean 53-9 (14) j in females from 49 to 54j mean 5 1 -6 (10); total
lenth in males ranges from 369 to 1204, in females from 342 to
1229 mm; tail length/total length ratio in males ranges from
0.136 to O.I6 7 , mean 0 .1 5 0 (14)1 in females from 0.128 to 0.152,
mean 0,138 (10).
The head is black from tip of snout to posterior one-fourth
of parietals except for a narrow white snout band.

The snout

band begins on the posterior edge of the first supralabial and
passes dorsally across the nasal-loreal border, thence obliquely
across the prefrentals to or onto the frontal; the white band
may include the posterolateral comer of the intemasals.

The

white snout band usually forms a distinct "V" with the apex of
the MV" on the anteromedial edge of the fomtal.

The posterior

limit of the black pigment on the head may almost reach the
posterior edge of parietals (USNM 43166, see Figure 6l), or may
connect with the first black ring on the body (MCZ 55020).

The

first five infralabials are black, with variants having white
on part of the first and/or faith infralabials.

The mental is

usually white; the anterior chin shields are entirely black or

at least the anterior one-half is black.

In some specimens there

is a white spot at the anterior end of the otherwise black chin
shields.

The remainder of the throat is white.

The first white ring usually involves on the posterior
one-fourth of the parietals and extends up to two scales onto
the body middorsally; there is some geographic variation, with
specimens from El Salvador and the Pacific versant of Honduras
having the white ring extending one to two scale lengths onto
the body, whereas specimens from the Pacific slopes of Nicaragua
and northwestern Costa Rica have the white ring restricted to
the posterior one-fourth of the parietals.

Larger specimens of

L. t. stuarti have some black tipping on the temporals, although
it is not as extensive as in L. t. abnorma to the northwest;
juveniles usually have unmarked temporals.

The white scales

are without black pigment or may be moderately black tipped.
The smaller specimens usually lack black pigment on white scales.
The white body rings vary from one to two scales long.
First black ring touches or parietals separated by as many as
two scales.

Black body rings range from two and one-half to

three scales in length middorsally, shortening one scale length
laterally.

A specimen (TNHC 1033) from Nicaragua has black

pigment tending to cross the red rings middorsally.
The first red ring ranges from three to nine scales in length,
mean 6.5 (21).

The other red body rings range from one and one-

half to six and one-half scales in length, mean 3.6 (22).
body rings number from 19 to 28, mean 22.8 (2 3).

The red
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All rings are complete around the body.

In several specimens

there is some scattered black pigment in the white rings ventrally.
Discussion.— The exact range and variation of this subspecies
in Guatemala is virtually unknown.

Two males (UC 30779—780) from

Acatenango, Guatemala, are tentatively assigned to this subspecies.
They have the following data, respectively:

total length 954,

1211 mm; ventrals 234, 2 3 3 » subcaudals 6 0 , 59; red body rings 1 9 ,
26,

Both

specimens have moderately black tipped red scales,

and white scales which are heavily black tipped; both have a
rather darkI,overall,f appearance; both have the narrow, white
snout stripe incomplete middorsally.
Three specimens from Finca La Gloria, Guatemala, are considered
to be probably intergrades between Xa. t^. stuarti and X*. t.
oligozona.

The two males (UMMZ 107379, 118259) and a female

(UMMZ U 826O) have the following data, respectively:

total

length 4 0 4 , 392, 412 mm; ventrals 235, 245, 241; subcaudals 55,
5 6 , 54; red body rings 1 7 , 18, 1 7 ; two specimens have a complete
narrow snout band (118259, 118260), one is broadly incomplete
medially.

The reasons for considering these specimens to be

intergrades is the low number of red body rings compared to
stuarti T and the incomplete snout band in one specimen.
A specimen (LACM 38195) from Mozatenango, Guatemala, is also
considered to be an intergrade with oligozona.

It is a female,

damaged to such an extent that total length and ventrals could
not be accurately taken; it does have 58 subcaudals, 16 red body
rings (low count as in oligozona). a complete, narrow, snout
band (as in stuarti). the red scales more heavily black tipped

*

than is typical of stuarti. the black pigment tending to interrupt
red rings on venter (typical of oligozona^.
Natural history.— Collecting dates range from June to
November (data from specimen tags).

The locality records for this

subspecies from Costa Rica, when plotted on the vegetation map
reproduced by Slud (1964), are in the area designated as tropical
dry forest.

Additional information on rainfall obtained from James

(1959) for areas in Nicaragua, Honduras, E1 Salvador, and Guatemala,
inhabited by stuarti indicated that tropical dry forest at moderate
elevations, or coastal plain (especially in the southern portions
of its range) would be an appropriate description of the general
habitat for the entire subspecies.
Specimens examined ( 2 6 ) .

GUATEMALA.

Chimaltenango:

Acatenango, UC 30779-80.
EL SALVADOR.

La Libertad: 4.2 mi. W Ateos, LACM 38194;

Tecla, SMF 43166 (holotype); Tecla, Finca EL Paraiso, SMF 42251-2,
42845.

Santa Ana; Lake Coalepec Cuatepeque, MCZ 55020.

HONDURAS.

Distrito Central: El Zamarano, Escuela Agricola

Panamericana, AMNH 70178-9; Tegucigalpa, MCZ 49812-8.
NICARAGUA.

No other data, USNM 14214.

Medina, MNHN 90-208.

Departmento unknown,

Madriz: near Honduran border on Pan

American Highway, LACM 2533; 6 mi. S [probably E or SE] NicaraguanHonduran border, TNHC 32171Route 2), LACM 2532.
Rio San Juan:

Managua: Finca El Tizate (km. 171

Matagalpa: 7 mi. S Sebaco, USNM 151795*

Manchuca [approximately 10o 4 5 " N, 84° IS1' W],

ANSF 3590.
L. t. stuarti x T.. t. oligozona.

Specimens examined (4 ).

Figure 63
Head pattern of the holotype of Lampropeltis
triangulum stuarti (SMF 43166) from Tecla Department a
La libertad, EL Salvador.

Figure 64
Pattern at midbody of the holotype of Lampropeltis
triangulum stuarti (SMF 43166) from Tecla, Departamento
La Liberted, El Salvador.
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GUATEMALA.

Escuihtla: Mozatenango, LACM 38195*

Jutiapa: La

Gloria, UMMZ 107379, 118259-60.

Lampropeltis triangulum gaigeae Dunn
Figures 65-66

Tampropeltis triangulum gaigae [sic] Dunn, 1937: 9-11.
Lampropeltis doliata galgae [sic]:

Taylor, 1951: 104.

iampropeltis doliata micropholis: Taylor, 1951: 104-106, pi. 9.
Lampropeltis triangulum gaigeae: Smith, 195®: 223.
Holotype.— University of Michigan Museum of Zoology 57967, an
adult male from Boquete, Chiriqui Province, Panama, collected 24
March 1924 by H. T. Gaige.
Definition.— Head and body pattern are gradually obscured by
dark pigment ontogenetically; large adults are uniformly black;
where pattern is still evident, a white band crosses snout,
usually on prefrontals; first black ring joins black pigment on
head across white ring, or begins one to one and one-half scale
lengths behind parietals; first black ring is broadly complete
across venter, usually on two rows gulars and the anterior ventral;
red body rings number from 17 to 22, mean 19.7*

Temporals are

usually 1+2; dorsal scale rows are 19 at midbody.
Range.— The mountains of Costa Rica and western Panama”(Fig
ure 4).
Description of the holotype.— Supralabials 7, third and fourth
entering orbit; infralabials 9, first four touching anterior chin
shields about one and one-half times the size of posterior;

posterior chin shield separated posteriorly by small scales;
loreal 1 , about as high as deep, slightly triangular-shaped;
preocular 1 , postoculars 2 ; temporals 1+2 ; scale reduction pattern

19

17

15

16 M J S z a

15 7-7+8 (181) 16 7+8 (184) 15 7-7+8 (220) „
ventrals 229; subcaudals 45*

(2 2 9 ).

Total length 1527 mm; tail 184 mm;

tail length/total length 0 .1 2 1 .
Head and body black; most scales with narrow light areas on
edges (may be partly due to stretching in preserving process, but
noted in all black individuals); posterior edge of ventrals with
a narrow white border.
Variation.— Meristic and mensural data for this subspecies
may be summarized as follows:

supralabials 7 ; infralabials 8 -1 0

(9 in 9 0 .0 per cent); preocular 1 ; postoculars 1 -2 (2 in 9 6 .9
per cent); loreal 1 ; temporals 1+2 (6 1 .8 per cent), 2+3 (2 3 .4
per cent), 1+3 (8 .8 per cent), 2+2 (6 .0 per cent); dorsal scale
rows 19 (2 1 or 23)-19(2l)-15(17f i4t 15j 16 or 19); ventrals in
males range from 216 to 2 3 0 , mean 2 2 5 .7 (9 )» in females from 216
to 23 6 , mean 227*4 (7 ); subcaudals in two males 51 and 6 3 , the
range in females 42 to 54} mean 48.0 (5); total length in males
ranges from 3 8 4 to 1578 mm, in females 330 to 1145 mm; tail length/
total length ratio in males ranges from 0 .1 3 3 to 0.156, mean 0.143
(3), in females 0.121 to 0 .1 4 0 , mean 0.132 (5).
The color in large adults of this subspecies is black; the
throat region is usually white but bearing numerous small black
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see ventral view of head, Figure 6 3 ).

In some black specimens

there are scattered white flecks on the anterior ventrals.

The

edge of the scales may appear light, however, this variation may
be partially due to preserving and/or handling of the specimens.
A totally black color, is attained only in large adults.

The

following measurements (total length in mm) are of individuals
which have no trace of rings:

1527, 1400, 1245, 1145, 1126;

however, a specimen (AMNH 1 7 2 6 3 ) measuring 1576 mm does have an
indication of rings, although they are so faint that it is impossi
ble to determine the number.

Two specimens (USC 8 6 5 , 3034) are

generally dark (total length 1 1 7 5 , 1021 mm), but the rings can
still be ascertained and counted.

It appears from the limited

material available that the first phase in pattern obliteration
starts on the white rings.

A specimen (KU 2 5 1 6 4 ) measuring 893 mm

has the white rings nearly obscured by black pigment; however, the
red rings are as distinct as In the juvenile pattern.

Two specimens,

both approximately 560 mm in total length, do not have the white
rings infused with black pigment to any great degree.
The following data are from specimens where the rings are
sufficiently evident to permit observation of the pattern.

The

snout pattern is variable, ranging from a narrow, white, "V"
shaped band on the prefrontals, to a broad white band on the
anterior one-third of the prefrontals and posterior or poste
rolateral portions of the intemasals, or a micropholis-Iike pattern
(see Figure 6 7 ) in some specimens from PanamdC.

One specimen

(UMMZ

5 6 9 2 5 ) from Panama, has a broad, white snout band on the prefrorttals and intemasals, as described above.
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The first white ring varies from involving the posterior
one-fourth to one-half of the parietals, and extending onto the
body from one-half to one and one-half scale lengths.

Geographic

variation in this occurs in specimens from Panama, where the
black pigment on the head connects with the first black ring,
thus interrupting the first white ring middarsally.
rings vary from one to one and one-half scales long.

White body
It is

difficult in some instances to be certain if the white scales are
black tipped, as what may be a black tip lies against the black
ring and thus could be considered as part of the black ring.
The first black ring varies from two to four scales long.
The ring generally crosses the throat broadly on at least two
rows of gular scales and often involves the first small ventral.
The black body rings vary from two to three scales long, usually
two.
The first red ring ranges from eight to 16 scales in length,
mean 10.8 (15).

Specimens from Panama tend to have longer red

rings mean 13.0 scales (6) than specimens from Costa Rica mean
9.3 (9).

The other red body rings range from three to nine scales

in length, mean 4.8 (15).

The length of these rings is not

appreciably different between Panamanian [mean 5*2 scales (6)] and
Costa Rican [mean 4-6 (9)] samples.
17 to 22, mean 19*7 (ll)«

Red body rings number from

The red scales are usually slightly to

moderately black tipped; a few juveniles lack black tips.
The rings are complete around body, with occasional dark
flecks ventrally in red rings.

Discussion.— Dunn (1937) and Taylor (1951) indicated that
micropholis and poiyzona intergraded in Costa Rica and Panama.
It is evident that the population designated as gaigeae. defined
primarily by the color attained by large adults, reflects the
genetic influence of several subspecies when the pattern is
analyzed.
The hypothesis advanced here is that the ancestral stock of
gaigeae arose from a "mixing11 of stuarti and hondurensis or
ancestors similar to these two populations.

This idea can be

supported by the intermediate number of red rings in gaigeae. and
by the occurrence of both types of snout bands in the population.
This ancestral intergrade population later evolved the black
coloration in large adults, which conceivably conveys an advantage
in temperature regulation which would be advantageous at higher
elevations.

Also reduction in temporals (1+2 instead of 2+3)( and

dorsal scale rows (19 instead of 21) occurred.

The temporal number

and the head pattern of Panamanian specimens may reflect influence
of micropholis.
Natural history.— Collecting dates are available for March,
July, and November (data from specimen tags).

However, J1. t.

gaigeae is probably active throughout the year.
The habitat of this population appears to be wet or moist
forests at -relatively high elevations (data derived from the life
zone map for Costa Rica, Slud, 1964, and from Myers, 1969f for
Panama).

The elevational data available has been obtained from

specimen tags and is summarized as follows:
7400 feeti Panama^ 4300 to 6500 feet.

Costa Rica, 5000 to

Figure 65
Head pattern of large adult Lampropeltis
triangulum gaigeae (AMNH 75632) from above Boquete,
f

/

Chiriqui, Panama.

Figure 66
Pattern at midbody of large adult Lampropeltis
triangulum gaigeae (AMNH 75632) from above Boquete,
/

/

Chiriquij Panama.

- w
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Specimens examined (18).

COSTA RICA.

Province unknown,

Punta Aremar Costa, Rao Colon Cloud Forest, UF 10437*

Alajuela;

Isla Bonita (Cinchona), on western slope of Vocan Poas, KU
25164; 6 km. "from" Quesada, USC 3034? San Isidro, TJSC 3026.
Cartago: Atirro de Turrialba, USC 2969; La Carpintera (a mountain
between San Jose and Cartago), AMNH 17263; 13 mi S Tejar, LSUMZ
11702.

San Jose; Cerro de la Muerta, approximately 10 mi. N

Summit, USC 865.

PANAMA.

Chiriqui: Boquete, UMMZ 57923, 57925,

57967; vicinity north of Boquete, AMNH 75632, CAS 78937; Boqueta
District, MCZ 34282; Cerro Punta, FMNH 68071; El Voc^n, AMNH
49225; Nuevo Suisse, FMNH 68070; Pan American Highway, 10 mi.
"from" Costa Rica, AMNH 73328.
T
Lampropeltis triangulum micropholis Cope
Figures 67 -6 8
i

Lampropeltis micropholis Cope, l86la: 257*
Coronella doliata formosa Jan, I86l: livr. 14, pi. 4, fig. "B"
(holotype, unknown, not at Vienna (Eiselt, in litt.) as
indicated by Blanchard, 1921: 149)*
Ophibolus micropholis: Cope, 1871: 200.
Qphibolus doliatus polyzonus: Cope, 1887: 78.
Coronella micropholis: Peracca, I8 9 6 : 9*
Lampropeltis polyzona: Dunn, 1931: 18.
Lampropeltis triangulum micropholis: Dunn and Bailey, 1939: 18.
Lampropeltis doliata micropholis: Klauber, 1948: 11.
Holotype.— Academy of Natural Sciences of Philadelphia 3427,
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a young male from "Panama", collected by John L. Leconte.

Dunn

(1937 presented adequate reasons for accepting AMSP 3427 as the
holotype.
Definition.— Snout is white with narrow black margins, usually
on anterior and posterior edge scales ; supralabials are usually
white with black posterior margins; the remainder of head is black
to middle or posterior one-third of parietals; first black ring
begins one-half to three scales behind parietals; red scales are
unmarked to moderately black tipped; white scales are extensively
black tipped; red body rings number from 10 to 18, mean 1 3 -8.
Temporals are usually 1+2 or 1+3, infrequently 2+3 or 2+2; dorsal
scale rows are usually 21 at midbody.
Range.— From the Canal Zone and eastern Panama southward to
south-central Ecuador (excluding the high elevations of the Andes
Mountains), eastward into the Rio Magdalena Valley of Colombia
and as far as the Cordillera de la Costa of Venezuela (Figure 5)»
Description of the holotype.— The holotype was not available,
thus, the original description (Cope, I86la) follows:
"Scales in twenty-one longitudinal rows, small, short
and obtuse. Temporal region swollen, giving the depressed
head an appearance of distinctness. Plates of the head much
as in doliata; the supraciliaries and vertical are however
larger, and the longitudinal line of sture of occipitals is
only three-fourths the length of the latter plate. The outer
borders of the occipitals present two posterior divaricating
angles, and one on each side at the end of the first temporal.
Upper labials seven, third and fourth entering orbit.
Inferior labials nine, the seventh twice as large as the last
two together. Other particulars as in doliata. Gastrosteges
219; one entire anal; urosteges 43 pair. Total length 16
in.; tail 2 in.
"The color is delicate red with a black tip upon each
scale. The body is completely encircled by ten pair of jet

black rings, which are anteriorly ten scales apart, posteriorly
seven. The space included in each pair is three or four
scales wide, and is red-not yellow-each scale having a black
tip. The tail is ornamental with two pair of black rings
and a black tip. Eighteen scales anterior to the first
pair of rings, a black collar four scales wide encircles the
neck, scarcely touching the tips of the occipitals. The
supraciliary vertical, except its anterior border, and the
occipitals within a line drawn vertically from the posterior
termination of their suture to the lower postocular, are
black. A spot below the eye, one on the chin, and the poste
rior borders of most of the other plates of the head are
black."
Variation.— Meristic and mensural data for this subspecies
may be summarized as follows:

supralabials 7-8 (7 in 93*9 per cent)

infralabials 8-10 (9 in 83.7 per cent); preocular 0-1 (1 in 9 6 .6
per cent); postoculars 1-3 (2 in 92.5 per cent); loreal 0-1 (1
in 96.6 per cent); temporals 1+2 (61.6 per cent), 1+3 (17*4 per
cent), 2+3 (12.8 per cent), 2+2 (7.0 per cent), 2+1 (1.2 per cent);
dorsal scale rows predominantly 21-17; ventrals in males range from
209 to 2 2 6 , mean 216.4 (22), in females from 210 to 229* mean
217*7 (21); subcaudals in males range from 41 to 51* mean 45.8
(17), in females from 39 to 4 6 , mean 42.7 (17); total length in
males range from 274 to 1990 mm, females from 286 to 1337 mm;
tail length/total length ratio in males range from 0.120 to 0 .1 3 9 *
mean 0 .1 2 9 (1 4 ), females from 0.114 to 0.127, mean 0.120 (1 7 ).
The head anterior to the frontals and supraoculars is
basically white with narrow, black posterior margins on the
scales, including the supralabials; in some individuals there is
a narrow black border on the anterior edges of the prefrontals
and intemasals.
entirely black.

The third and fourth supralabials are often
The temporals are distinctly black tipped.

Infralabials have black pigment on the posterior, and occasionally
on the anterior, margins.

The mental usually has a black anterior

326
border; the anterior edge of the anterior chin shields is usually
black, and there are often scattered black marks on the posterior
chin shields and on some gular scales.
The first white ring occupies the posterior one-fifth to onehalf of the parietals and extends posteriorly on the body onefourth to two scale lengths middorsally.

The other white body

rings range from one and one-half to six scales long, with a
tendency to be longer in the southern portion of the range; most
individuals with white rings as long as five or six scales are
from Ecuador.

The white scales are distinctly black tipped,

usually with at least one-half of the scale involved, in some the
white ring is nearly obliterated by black pigment.

There does not

seem to be a great deal of ontogenetic change in this character
istic.
The first black ring begins one-half to three scales poste
rior to the parietals and varies from two to five scales in
length.

The other black body rings vary from two to five scales

in length, usually three or three and one-half.
The first red ring ranges from nine to 20 scales in length,
mean 13*4 (31)*

The other red body rings are from three to 12

scales in length, mean 6.1 (33)•
to 18, mean 13-8 (42).

Red body rings number from 10

Red scales lack black tips or are moderately

black tipped (involving, at most, about one-fourth of the scale).
The rings are generally complete around the body.
rings frequently contain a large black blotch ventrally.

The white
In a

few specimens there are irregularly-shaped black blotches dorsally

327
in the white rings (especially in specimens from Guayaquil,
Ecuador).

Two specimens from Guayaquil have rather unusual

patterns (SNM 62809, 62814); the red rings are terminated laterally
(on the anterior part of the body only in USNM 62.809) by black
pigment, thus forming red blotches rather than rings.

In USNM

62814 the black pigment on the ventral surface tends to connect,
thus forming several long black patches.
pass below the red blotches and join.

Also the white rings

However, red rings are

usually complete and immaculate, or with scattered black flecks
ventrally.
Discussion.— The range of L

U

micropholis in northern

Colombia and Venezuela is virtually unknown.

I have examined a

single specimen (MNHN 02-224) fronf'Venezuela.p
the subspecies micropholis.

It is typical of

Raze (19 6 6 ) reported two additional

specimens from Venezuela (see Literature records) and plotted
a hypothetical range for the subspecies in the country (indicated
in Figure 5)«
/

This subspecies intergrades with L. t^ andesiana in the Rio
/

Cauca and Rio Magdalena river valleys.

These specimens are

discussed in the subspecies account of L. t^ andesiana.
Natural history.— Collecting dates are available for February,
June, August, and December (data from specimen tags and from
Fowler, 1913)*

Dunn (1949) indicated that micropholis was a

relatively rare snake in Panama.
L. t. micropholis primarily inhabits the coastal plains and
foothills of Panama from the Canal Zone through Colombia to the
Guayaquil area of Ecuador.

It may be an inhabitant of the lower

Figure 67
Head pattern of Lampropeltis triangulum micropholis
(UU 5677) from the Canal Zone, Panama.

Figure 68
Pattern at midbody of Lampropeltis triangulum
micropholis (UU 5677) from the Canal Zone, Panama.

mountains of Venezuela, but is not known to occupy the higher
elevations of the western slopes of the Andes.

Some elevational

data are available and may be summarized as follows (data from
specimen tags, except as noted):

Panama, 300 and 750 meters;

Colombia, i960 and 2005 meters; Ecuador 700 and 1500 meters;
Colombia, i960 and 2005 meters; Ecuador 700 and 1500 meters.
Specimens examined (45)*
MNHN 85-162.

PANAMA.

No other data, CM 12959,

Canal Zone: "Canal Zone," UU5677; Albrook Air Force

Base, UU 5247.

Darien:

"Atlantic side," USNM 2449.

Panama:

Cerro Campana, PMNH 6 8 0 6 9 , 152133; Pacora District, MCZ 42817*
COLOMBIA.

No other data, AMNH 17490-1, UMMZ 56504. Antioquia

Amalfi, SMF 20312.
AMNH 19993*

Choco:

Atlantico:

Sabanalarga on the Cauca River,

Cacaqualito, CM 2 0 3 6 ; "Choco," MCZ 14010; San

Juan River, "Choco, 11 USNM 159495-

Valle: Buenaventura, USNM

154034; Virology Field Station, Rio Raposo, USNM 151669-70.
ECUADOR,
14041, 14046.

no other data, USNM 12301 (3 ), 14023, 14033, 14037,
Balzampa, UMMZ 88927-8; Guayaquil, MCZ 8388, USNM

62809-14; Imbabura, Ibarra, Carolina, UMMZ 83695-6 ; Imbabura, Intag
near Penaherrera, UMMZ 83694; Intac, SDSNH 19700; Iita, AMNH
13429, 13431; Nanegal, MNHN 03-210.
VENEZUELA.

No other data, MNHN 02-224.

Literature records.

VENEZUELA.

District Federal, El Avila;

and Zulia, Torotomo, Perija (Roze, 1 9 6 6 ).

Lampropeltis triangulum andesiana subsp. nov.
Figures 69-70
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Holotype.— United States National Museum 151732; an adult
female from the hills near Cali, Colombia, Valle, collected in the
fall of 1962, received from Dr. Wilmot A. Thornton, collector
unknown.
Definition.— Snout is white with narrow, black margins on
posterior edge of scales; supralabials are white with black
posterior margins; the remainder of head has black pigment on most
of frontal, supraoculars, and anterior half of parietals; first
black ring begins on posterior portion parietals or less than one
scale length posterior; red scales are unmarked, or slightly
black tipped; white scales are extensively black tipped; red body
rings number from 24 to 37* mean 30.7*

Temporals are usually

2+3t occasionally 1+2 or 2+2; dorsal scale rows are usually 19
at midbody.
Range.— The Andes Mountains in Colombia (Figure 5).
Description of the holotype.— Supralabials 7, third and fourth
entering orbit; infralabials 9, first four touching anterior chin
shield, fourth and fifth touching posterior chin shields; anterior
chin shields

about one and one-half time the length ofposterior;

posterior chin shields not separated; loreal 1, about one

and one-

half times as long as high; preocular 1; postocular 1; temporals
2+3; scale reduction pattern

in 4+5 (127) -jr, 3+4 (218) ,c

19 4+5 (158) 17 5+4 (195)' 5 {22>}t
ventrals 225; subcaudals 43*

Total length is 1156 mm, tail 130

mm; tail length/total length ratio 0.127.
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Head white with posterior edges of internasals, prefrontals,
nasals, loreals, and preoculars black; anterior edge of intemasals
with black border; irregular black pigment on frontal, supraoculars,
and anterior one-half of parietals, excluding extreme anterior
edge of frontal and suproculars; temporals with extensive black
tips; supralabials with wide, posterior black border, except for
fourth which has anterodorsal comer black (forming with the third
a black margin under eye); infralabials with posterior border
black, fifth also with anterior border black; mental with dark
stippling; anterior chin shields with large dark mark on anteromedial comer, posterior margin dark; posterior chin shields
with narrow dark border anterolaterally and posteriorly; a few
dark marks on gular scales; first white ring on posterior portion
of parietal; first black ring crossing posterior one-fourth of
parietals, extending posteriorly two scales middorsally first
black ring extending slightly posterolaterally (one and one-half
scales long) and crossing first two small ventrals; first red
ring four scales long, partially interrupted by black pigment
ventrally; other red body rings no more than two and one-half
scales long, and generally shortened middorsally by black pigment
(completely separated in some); red rings crossing venter on one
or two ventrals, rarely interrupted by black pigment; red body
rings 35, seven on tail, black pigment obscurring last four;
white body rings one and one-half scales long, often interrupted
by black on ventrals; white scales extensively black tipped; white
rings oh tail distinct, not as heavily marked by black as on body.

Variation.— Meristic and mensural data for this subspecies
may be summarized as follows:

supralabials 7 ; infralabials 8 -9

(9 in 8 0 .0 per cent)} preoculars 1 -2 (1 in 91*6 per cent);
postoculars 2 ; loreal 1 ; temporals 2+3 ( 6 3 .6 per cent), 1+2
( 2 2 ,7 per cent), 2+2 ( 9 . 1 per cent), 1+3 (4*6 per cent); dorsal
scale rows 1 9 - 1 9 - 1 7 , occasionally 17 or 21 at midbody; ventrals
in males range from 218 to 2 2 5 , mean 2 2 0 .4 ( 5 ) , in females from
212 to 227, mean 2 2 0 .9 ( 7 ) ; subcaudals in males 47 ( 2 ) , in females
range from 40 to 47j mean 4 2 . 6 ( 5 ) ; total length in males 300 to
1450 mm, in females from 375 to 1090 mm; tail length/total length
ratio in males range from 0 . 1 3 1 to O.I3 8 , mean 0 .1 3 5 ( 2 ) , in
females from 0 .1 2 2 to 0 . 1 3 5 , mean 0 .1 2 8 ( 5 ) .
The head usually has black pigment on most of frontal,
supraoculars, and anterior one-half to three—fourths of the
parietals.

The snout is white, with a black posterior border on

the prefrontals, intemasals, rostral, loreals, preoculars,
postoculars, and supralabials.

The black pigment on the third

and fourth supralabials usually join to form a black border under
the eye.

The temporals often have both the ventral and posterior

margins black.

The infralabials have the posterior margin black.

The anterior chin shields usually have varying amounts of black
pigment on the anteromedial border; there is often some scattered,
small black flecks on anterior chin shields, on posterior chin
shields, and occasionally on some gular scales.
The first white ring is generally restricted dorsally to the
posterior portion of the parietals.

In two specimens (AMNH 27621,

USNM 151669) the white ring extends one—half scale length onto the
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body middorsally.

The other white body rings vary from one to

two scales in length middorsally, about the same length laterally.
The white scales extensively black tipped, with at least one-half
the scale involved.
The first black ring usually involves no more than the
posterior one-fourth of the parietals, and extends from one to
two and one-half scale lengths onto body.

In two specimens the

black band starts about one-half scale length behind the parietals.
The first black ring is complete across the throat, usually on
two rows of posterior gular scales or on one row of gulars and the
first small ventral.

The other black body rings are from one

to three scales long, generally one and one-half or two.
The first red ring ranges from three to seven and one-half
scales in length, mean 5-1 (H)*

The other red body rings range

from one to three scales in length (except in a few cases where
the black interrupts the red middorsally, not included in data),
mean 1 . 7 ( 1 0 ) .
3 0 .7 .

The red rings vary in number from 24 to 3 7 , mean

Although few specimens are available, there may be a north-

south cline in number of red body rings, with the lowest number
in the north [mean, males 24*5 ( 2 ) , females 2 8 .5 ( 2 ) ] and the
highest in the south [males 3 1 * 0 ( 2 ) ,

females 3 4 - 4 (5 )3 «

The

red scales vary from being unmarked to slightly black tipped.

One

specimen (AMKH 27621) has slightly more black pigment on the tips
of its red scales than do the other specimens examined.
The body rings are complete.

In a few individuals black

pigment interrupts some of the red rings middorsally (Figure 68).
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White rings are occasionally interrupted ventrally by black pigment.
The red rings occasionally have a few black marks ventrally.
Discussion.— In a study on accidents caused by venomous
animals in Colombia, Marinkelle ( 1 9 6 6) reported that "The most
common 'false* coral snakes are species of Erythrolamprus...and
Lampropeltis (two species)."

He was referring to L

^

micropholis

and considered the subspecies herein described as L. t. andesiana
to be an undescribed species (verified in litt.).
L. t. andesiana may be readily distinguished (Table 23) from
L. t. micropholis in having a greater number of red body rings
( 1 3 .8 versus 3 0 *7 )? the first black ring confined to the parietals
or extending less than one scale length posteriorly (first black
ring begins one or more scale lengths posterior to parietals in
micropholis): and 19 dorsal scale rows at midbody (21 in micropholis).
L. t. andesiana intergrades with L. t_. micropholis in the Rio
Cauca and F10 Magdalena river valleys.

The seven specimens

considered to be intergrades are intermediate in mean number of
red body rings (Table 23).
A specimen (UMMZ 121038) considered herein to be an intergrade
from Moscopan, "Luzselva," (10,000 feet), Central Andes, Cauca,
Colombia, may be from an area other than the river valleys named
above.

I have been unable to find this locality on available

maps.
Natural history.— Collecting dates available are April, June,
and August (data from specimen tags and Marinkelle, in litt.).
This subspecies inhabits the Andes Mountains, in Colombia.

Table 23.

Comparison of selected characters in Lampropeltis triangulum andesiana.
L. t . micropholis. and L. t . andesiana x L. t . micropholis intergrades

Ventrals

Subspecies
M

andesiana

andesiana x
micropholis

micropholis

Subcaudals
F

M

F

Dorsal
Scale Rows'*’

24-37
30.7 (12)

17-21

19-21

46.0 (2)

17-25
20.9 (7)

39-46
42.5 (18)

11-18
13.8 (42)

21-23
21.6 ( 36)

218-225
220.4 (5)

212-227
220.9 (7)

43-47
45.7 (3)

218-223

209-219

214.0 (2)

50-53
51.3 (3)

45-47

221.2 (5)
209-226
216.0 (22)

210-229
217.7 (11)

42-51
45.6 (18)

^"Taken at midbody.

Red
Body Rings

38-47

a . 8 (6)

19.1 (12)

2o.7 (7)

Elevational data includes records of 220 meters and 2700 meters
(data from specimen tags and Marinkelle, in litt.).
Specimens examined (12).

COLOMBIA,

Mo other data, SMF

52838.

Antioquia: Guapantal, FMNH 69662-3; Medellin, AMNH

35580.

Cauca:

Cauca Tambo, ANSP 25656-9; 3 mi. SE Cali, Valle

de Cauca, LSUMZ 7764; 18 mi. M Cali, LACM 36771.
Paisne, M Bogota, AMNH 27621.

Cundinamarca.

Valle; hills near Cali, USNM

151732 (holotype).
L. t. andesiana x
COLOMBIA.

t^ micropholis.

Sepcimen examined (7)*

Wo other data, AMNH 12900, 17504, 35755.

Sonson, AMNH 27622, MCZ 21989.

Cauca (uncertain?):

"Luzselva," central Andes, UMMZ 121038.
Verida, "La Florida," FMNH 165897-

Antioauia:
Moscopan,

Cundinamarca: Nocaima,

Figure 69
Head pattern of the holotype of Lampropeltis
triangulum andesiana subsp. nov. (USNM 151732) from
near Cali, Valle, Colombia.

Figure 70
Pattern at midbody of the holotype of Lampropeltis
triangulum andesiana subsp. nov. (USNM 151732) from
near Cali, Valle, Colombia.
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FOSSIL HISTORY

All fossil localities for Lampropeltis triangulum fall within
the present range of the species.

Most records from Texas and.

Kansas are late Pleistocene in age (Table 24) •

The paucity of

Florida records is somewhat surprising in view of the large
number of records of other colubrid snakes from that area.
Brattstrom (1 9 6 7 ) listed specimens from the late Pliocene in
Oklahoma and Kansas.
Holman (1 9 6 8 ) reported five precaudal vertebrae of a
Lampropeltis (unidentified to species) from an Upper Pliocene
site in Twin Falls County, Idaho.

Holman was unable to distinr-

guish the vertebrae from those of Lj_ triangulum. L. pyromelana.
and iu. aonata.

The three latter species are not known to occur

in Idaho today.
Several fossil species have been described that are closely
related to |L.. triangulum.

Brattstrom (1955) described Lampropeltis

intermedius from the Pliocene of the Goleta Formation, Morelia,
Michoacan, Mexico, and from the early Pleistocene of Curtis Ranch,
San Pedro Valley, Cochise County, Arizona.

Holman (1 9 6 4 ) described

L. similis from the upper Miocene-Lower Pliocene of Brown County,
Nebraska.

3a
Table 24*

Fossil records of Lampropeltis triangulum

Locality

Age

Source

Clear Creek, Denton Co.,
Texas

Pleistocene:
Sangamon

Holman, 1963

Cave Without a Marne,
Kendall Co., Texas

Pleistocene:
Sangamon

Holman, 1969

Miller's Cave, Llano Co.,
Texas

Pleistocene:
Wisconsin

Holman, 1966

Groesbeck Creek, 5 mi. M,
1-2 mi. W Quanah, Hardeman
Co., Texas

Pleistocene:
Wisconsin

Holman, 1964b

Jinglebob local fauna,
Meade Co., Texas

Pleistocene

Brattstrom, 1967

Kentucky Assemblage,
McPherson Co., Kansas

Pleistocene

Brattstrom, 1967

Borchers local fauna,
Meade Co., Kansas

Pleistocene

Brattstrom, 1967

Crankshaft pit (cave),
ca. 20 mi. SW St. Louis
St. Louis Co., Missouri

Pleistocene

Holman, 1965

Natural chimneys, 1 mi.
N Mt. Solon, Augusta Co.,
Virginia

PleistoceneRecent

Guidry, 1962

Ladds, 2.3 mi. WSW Cartersville, Bartow Co., Georgia

Pleistocene

Holman, 1967

Seminole field, vicinity of
Seminole, west of St. Peters
burg, Pinellas Co., Florida

Pleistocene

Auffenberg, 1963

Fox Canyon, Meade Co.,
Kansas

Pliocene

Brattstrom, 1967

Wendell Fox Pasture,
Meade Co., Kansas

Pliocene

Brattstrom, 1967

Buis Ranch local fauna,
Beaver Co., Oklahoma

Pliocene

Brattstrom, 1967

CONCLUSIONS

Lampropeltis triangulum has, with two or three possible
exceptions, the most extensive geographic range of any species of
snake.

It is also one of the most variable of all snake species,

as is evidenced, by the presence of 23 subspecies, each distin
guished by consistent differences in the head and/or body pattern.
Each subspecies occupies either a distinct physiographic region or
a major subdivision thereof.
There probably are a number of reasons for the high degree
of geographic variation found in Lampropeltis triangulum.

The

extensive range of the species must be considered as an important
factor, although certain other wide-ranging species have not
undergone similar changes.

Oxybelis aeneus. for example, occurs

from Arizona to Argentina, and is monotypic (Keiser, 19&7).
Drymarchon corais, another wide-ranging species which inhabits
areas from the southeastern United States to northern Argentina,
has but eight subspecies (peters and Orejas-Miranda, 1970).
Although there are only limited data available concerning the
age of snake species, I believe that Lampropeltis triangulum is
relatively old for a New World colubrid.

There are several Pliocene

records of the species from the north-central portion (i.e.,
Kansas and Oklahoma) of its present range (Brattstrom, 1967) .
Also, there are two closely related fossil species:

Lampropeltis

intermedius. described by Brattstrom (1955) from the Pliocene of
the Goleta Formation, Morelia, Michoacan, Mexico, and from the
early Pleistocene of Curtis Ranch, San Pedro Valley, Cochise

343
County, Arizona; and lampropeltis similis, described by Holman
(1 9 6 4 ) from the Upper Miocene-Lower Pliocene of Brown County,
Nebraska.

The description of each of these fossil species is

based on vertebrae.

These two species were reported by their

describers to be closely related to L. triangulum, to L. pyromelana,
L. zonata, and to each other.

pyromelana and I« zonata are

generally thought to be closely related to

triangulum (see

Zweifel, 1952, and Tanner and Loomis, 1957, for comments on the
relationships of L. zonata; see Tanner, 1953, with regard to L*
pyromelana).
I believe, based on an examination of nearly 3000 specimens
of Lampropeltis triangulum from Canada to Ecuador, that it is highly
adaptable.

The species ranges from cool'temperate regions to hot

tropical areas, from sea level to more than 10,000 feet in eleva
tion, from arid regions to highly mesic areas, and from grasslands
to pine/hardwood forests.
The problem inherent in attempting to discuss intraspecific
phylogeny in a form which exhibits so much geographic variation
that 23 subspecies can be recognized is complex and involves
considerable speculation.

The criteria utilized in constructing

intraspecific relationships involved attempting to determine the
likely geographic area of origin.

The area of greatest subspecific

diversity I considered to be the most likely point of origin.
Eight subspecies are found in the central and southern portions of
Mexico, making this relatively small area the region of greatest
subspecific diversity.
overall range.

Also, Mexico lies near the center of the

I have based my interpretation of intraspecific phylogeny
primarily on head and body pattern.

The pattern type in Mexican

Lampropeltis triangulum which I consider to be ancestral to
adjacent pattern types would be that of either L^ t^ arcifera
or Lt i*. annulata.

Both subspecies have a black snout and head;

also both have the red rings interrupted ventrally by black
pigment.

If these two characteristics were to be changed by the

simple addition of white in various ways, then all adjacent pattern
types could easily be obtained,

I believe the pattern most

closely resembling the ancestral form to be that typical of L. t.
arcifera.

The black pigment interrupting the red rings middorsally

distinguishes arcifera from annulata.

The fact that the arcifera

pattern (red rings interrupted middorsally) occurs sporadically
in a number of subspecies is an additional indication that it
may be an ancestral type.

The number of ventral scales in

arcifera is somewhat intermediate between the high number of
ventrals found in subspecies to the south and lower numbers in
annulata and adjacent subspecies to the north.
Mi lie snakes can be divided into several natural groups on
the basis of snout

pattern.

I believe the least specialized snout

pattern to be the black snout, found in the following closely
related subspecies (arcifera group):
conanti, and oligozona.

arcifera. annulata. blanchardi.

L. t. arcifera (or its ancestral form),

whose range is centrally located in relation to most of the other
members of this group, probably gave rise to both annulata and
conanti.

It is likely that conanti is closely related to oligozona.
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I have examined coastal conanti that were similar in several
aspects to oligozona (see Discussion under conanti account).

The

origin of blanchardi in the Yucatan Peninsula is more difficult
to hypothesize, hut its affinities in most characteristics are
with conanti.
The arcifera group has possibly given rise independently to
two groups which have black and white mottling on the snout.

A

Mexican complex fnelsoni group), which is comprised of nelsoni and
sinaloae, inhabits the Pacific coast from Michoacan northward to
Sonora, with nelsoni the southern race, and sinaloae the northern
form.

I believe nelsoni originated from an arcifera-like population

on or near the western edge of the Mesa Central.

It is likely

that sinaloae arose as a northern derivative of nelsoni.
The other division with a black and white snout pattern
(amaura group) includes amaura, celaenons. gentilis, and taylori.
The snout pattern could have evolved simply by the appearance of
white pigment on the black snout of an annulata—like ancestor.
The ventral pattern of both celaenons and amaura consists of black
pigment interrupting the red rings on the edge of the ventrals,
leaving a midventral white area below the interrupted red rings;
they are both derivatives of annulata.

L. t. taylori and _L. t.

gentilis are northern derivatives either of celaenops or an
annulata-like group that may have extended farther north across
Texas than annulata does at present.
The remaining northern subspecies may be placed in a single
assemblage, (triangulum group) characterized by a red (or orange)
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snout,

this group contains triangulum, elapsoides, syspila, and

multistrata. I. t. triangulum has a red head only as a juvenile.
The affinities within the group are difficult to interpret.

I

believe that L. _t. amaura or an amaura-like ancestor was involved
in the origin of the triangulum group.

JU elapsoides is most

similar to amaura if the snout pattern is disregarded.
triangulum and L. t^ syspila are closely related.

t.

They are the

only members of the species that have blotches restricted to the
dorsal scales.

The head pattern in L, L

triangulum. although

unique to the species, is reflected in the head pattern of some
syspila.

It is possible that syspila originated as the result

of L*. ix triangulum x L

t. elapsoides intergradation.

This idea

can be supported by an examination of triangulum and elapsoides
intergrades from the Del-Mar-Va Peninsula region.

Specimens from

this area are similar to svsoila although the range of the latter
lies 600 miles to the west.

The tendency toward blotch formation

in elapsoides from the northern portions of its range has also
been discussed.

_L. t, multistrata is a northwestern derivative

of either syspila or triangulum, probably the former.
L. t. smithi of the Sierra Madre Oriental in Mexico has a
unique snout pattern consisting of a black snout with distinct
white borders on the scales.

The affinities of smithi are

closest to arcifera.
L. t. polyzona, abnorma. hondurensis. stuarti. and gaigeae
constitute a complex (polvzona group) characterized by a single
white band across the snout.
lie with the arcifera group.

The affinities of the polvzona group
The connecting link between the

arcifera group and the polyzona group may be found in smithi.

It

may be that the origin of polyzona, abnorma, hondurensis, and
gaigeae, represents a linear sequence of evolution, in the order
given, from north to south.

t^ stuarti may have evolved from

either polyzona across the Isthmus, or from abnorma or hondurensis
to the north.

The narrow white snout band relates stuarti to

polyzona; however, the large number of red body rings is more
similar to abnorma. Members of the polyzona group all have a
relatively large number of ventrals; also, all have black tips
on the red scales, although hondurensis and abnorma have the dark
tips reduced or absent.

t_j_ gaigeae differs from other members

of the group in that it undergoes an ontogenetic change from a
typical ringed pattern on the body and white band across the snout
in juveniles to a completely black pattern over the entire body
in large adults.
In eastern Panama and South America the species is represented
by another assemblage (micropholis group) which has a white snout
with black on the scale margins.

The micropholis group contains

the subspecies micropholis and andesiana.

The affinities are

obviously with the polyzona group, more specifically with gaigeae
(or more likely with the ancestral stock that gave rise to gaigeae).
This idea is reinforced by the fact that Panamanian specimens of
gaigeae, which still have a visible pattern, tend to have a
micronholis-like snout pattern.

L. _t. andesiana is probably a

highland derivative of micropholis.
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